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PBEFACE. 


The  plan  of  this  work  was  designed  to  teach  the  Anatomy 
of  the  Human  Body  by  dissection  in  successive  stages  after  the 
foUowing  manner : — 

In  the  dissection  of  a  Part  the  attention  of  the  Student  is 
directed  first  to  the  superficial  prominences  of  bone  and  muscle, 
and  the  hollows  that  point  out  the  situation  of  the  subjacent 
vessels.  Next  the  different  layers  of  muscles  with  their  inter- 
spersed vessels  and  nerves,  which  are  interposed  between  the 
surface  and  the  bones,  are  examined  in  succession,  with  refer- 
ence particularly  to  the  natural  position  of  the  several  objects 
and  their  connections  with  each  other,  so  that  they  may  be 
observed  in  much  the  same  order  as  they  would  be  met  with  in 
a  Surgical  operation. 

In  the  dissection  also  of  the  viscera  and  the  organs  of  the 
senses,  the  manner  in  which  the  structures  of  each  may  be 
shown,  is  fully  indicated  for  the  guidance  of  the  Student. 

The  Anatomical  description  of  the  Part  under  examination  is 
arranged  in  conformity  with  the  dissection  in  regions,  and  each 
muscle,  bloodvessel,  nerve,  or  other  structure,  is  described  only 
to  such  an  extent  as  it  may  be  laid  bare. 


vi  PREFACE. 

In  this  edition  I  have  introduced  the  actions  of  muscles,  the 
movements  of  joints,  and  the  topographical  anatomy  of  the 
convolutions  of  the  cerebrum;  and  I  have  endeavoured  to 
make  the  work  more  complete  by  the  correction  of  inaccuracies ; 
and  more  efficient,  as  a  guide  to  dissection,  by  the  introductiou 
of  such  alterations  as  greater  experience  in  teaching  has  shown 
to  be  advisable. 

The  number  of  illustrations  on  wood  has  been  increased  in 
this  edition.  The  views  of  the  convolutions  of  the  brain  are 
copied,  with  the  permission  of  Professor  Turner,  from  the  wood- 
cuts in  his  monograph  on  the  Convolutions  of  the  Human 
Cerebrum.  For  the  use  of  the  greater  number  of  the  others 
I  am  indebted  to  the  Publisher  of  my  book. 

To  the  Demonstrators  of  Anatomy  in  this  College — Mr.  Cluff, 
Mr.  Beck,  and  Mr.  Peacock — I  tender  my  thanks  for  the  assist- 
ance they  have  given  me  in  the  preparation  of  the  present 
edition. 

G.  V.  ELLIS. 

UNrrzBsiTY  College,  London, 
January,  1869. 
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DEMONSTMTIONS  OF  ANATOMY. 


CHAPTER  I. 
DISSECTION  OF  THE  HEAD  AND  NECK. 


Section  I. 

EXTERNAL  PARTS  OF  THE  HEAD. 

T)iRECTioy&  In  tlie   dissectioii  of  the   head  and   neck,  the  Patu  to  !>o 
Htudent  bhould  endeavour  to  leani  the  parts  described  in  the  Ihebody  ilT 
liTst  Kixty  pages  Ix^fore  the  ponition  of  the  body  is  changed  ;  but  turned, 
hhould  want  of  time  necessitate  an  omission  of  some  part,  the 
examination  of  the  facial  nerve  (p.  37)  can  be  best  deferred  till 
a  sul>»e<|Uent  stage.     In  all  cases  the  orbit  on  one  side,  and  the 
jKnterior  triangular  space  on  both  sides  of  the  neck,  as  well  as 
the  objects  (»n  the  exterior  and  in  the  interior  of  tlie  head,  should 
be  examined  whilst  the  body  lies  in  its  first  position  on  the 
l)ack. 

Potition.  The  student  begins  with  the  dissection  of  the  si'alp  Poiiition  of 
and  the  muscles  of  the  ear.     To  obtain  the  best  position,  raise  ^* 

the  head  to  a  suitable  height,  and  turn  the  face  to  the  right  side. 
()n  the  left  side  the  muscles  are  to  be  seen,  and  on  the  opposite 
lialf  the  vessels  and  nerves  are  to  be  displayed. 

Extrinsic  muscles  of  the  Ear.    Three  muscles  attach  the  Mtisoic^  of 
f»uter  ear  to  the  side  of  the  head.     Two  are  above  it,  one  eleva-  ****  **'**^* 
^  ting,  the  other  drawing  it  forwards  ;  and  the  third,  a  retralient 
muscle,  is  behind  the  ear.     There  are  other  special  or  intrinsic 
muscles  of  the  cartilage  of  the  ear,  which  will  be  afterwards 
described. 

Disuction,  When  the  ear  has  been  drawn  down  by  hook<*,  the  DiHwctioii 
]K>sition  of  the  upper  muscle  will  be  indicated  by  a  slight  promi-  miuIcK!'^ 
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how  seen : 


nence  between  the  ear  and  the  head ;  and  the  muscular  fibres 
may  be  laid  bare  by  means  of  the  two  following  incLsions,  made 
no  deeper  than  the  skin  : —  One  is  to  be  carried  upwards  on  the 
side  of  the  head  for  about  three  inches  along  the  cutaneous  ridge 
before  mentioned ;  and  the  other,  about  the  same  length,  is  to 
be  directed  from  before  backwards  close  above  the  ear,  so  that 
the  two  may  join  at  a  right  angle.  On  carefully  raising  the 
flaps  of  skin  from  below  upwards,  and  removing  a  little  8ul>- 
jacent  tissue,  a  thin  fan-shaped  muscular  layer  will  come  into 
view — ^the  more  anterior  fibres  constituting  the  attrahens,  and  the 
posterior  the  attollens  aurem  muscle. 

On  drawing  forwards  the  ear  a  ridge  marks,  in  like  manner, 
the  situation  of  the  posterior  muscle.  To  remove  the  integu- 
ments, let  the  scalpel  be  drawn  down  about  an  inch  behind  the 
ear,  from  the  transverse  cut  above  as  far  as  to  a  level  with  the 
lobule  of  the  ear,  and  then  forwards  below  the  lobule.  After 
the  piece  of  skin  included  by  those  cuts  has  been  reflected 
towards  the  ear,  the  retrahent  muscle  must  be  sought  beneath 
the  subcutaneous  tissue  ;  it  consists  of  rounded  bimdles  of  fibres, 
and  is  stronger  and  deeper  than  the  others. 

The  ATTHAHENS  AUREM  is  a  Small  fan-shaped  muscle,  and 
arises  from  the  fore  part  of  the  aponeurosis  of  the  occipito- 
frontalis.  Its  fibres  are  directed  backwards,  and  are  inserted 
into  a  projection  on  the  front  of  the  rim  of  the  ear.  Beneath  it 
are  the  superficial  temporal  vessels  and  nerve. 

The  ATTOLLENS  AUREM  (fig.  3,  *®)  has  the  same  form  as  the 
preceding,  though  its  fibres  are  longer  and  better  marked. 
Arising  also  from  the  tendon  of  the  occipito-frontalis,  the  fibres 
converge  to  their  iiisertion  into  the  inner  or  cranial  surface  of 
the  pinna  of  the  ear, — ^into  an  eminence  corresponding  with  a 
fossa  (that  of  the  anti-helix)  on  the  opposite  aspect. 

The  RETRAHENS  AUREM  (muscuH  retraheutes.  Alb.,  fig.  3,  *') 
oonsists  of  two  or  three  roundish  but  separate  bundles  of  fibres, 
which  are  stronger  than  those  of  the  other  muscles.  The 
bundles  arise  from  the  root  of  the  mastoid  process,  and  pass 
almost  transversely  forwards  to  be  inserted  by  aponeurotic  fibres 
into  the  lower  part  of  the  ear  (concha)  at  its  cranial  aspect. 
The  posterior  auricular  artery  and  nerve  are  in  contact  with  tliis 
muscle. 

Action,  The  three  preceding  muscles  will  move  the  outer  ear 
slightly  in  the  directions  indicated  by  their  names  :  the  anterior 
drawing  it  upwards  and  forwards,  the  middle  one  upwards,  and 
the  posterior  backwards. 

The  OCCIPITO-FRONTALIS  MUSCLE  (fig.  3,  *)  covers  the  arch 
of  the  skull,  and  consists  of  an  anterior  and  a  posterior  fleshy 
part,  with  an  intervening  tendon. 

Dissection,  On  the   same    side   of   the   head    (the   left)   the 
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occipito-firontaliB  is  to  be  dissected.  To  bring  this  muscle  into 
view,  a  cut  may  be  made  along  the  middle  line  of  the  skull, 
from  the  root  of  the  nose  to  a  little  below  the  occipital  pro- 
tuberance ;  and  it  may  be  connected  in  front  with  the  trans- 
verse inciision  on  the  side  of  the  head.  The  flap  of  skin,  thus 
market  out,  is  to  be  raised  from  before  and  thrown  backwards  ; 
whilst  doing  this  the  dissector  will  meet  first  with  the  anterior 
fleshy  part  of  the  muscle,  next  a  white  shining  thin  aponeurosis, 
and  lastly  the  posterior  fleshy  belly  towards  the  lateral  aspect  of 
the  cranium. 

The  student  should  bear  in  mind  that  the  aponeurosis  of  the  take  care 
muscle  is  easily  taken  away  with  the  granular  fat  superficial  to  itaway.*^ 
it ;  and  if  the  under  surface  of  the  flap  of  integuments  presents 
a  white  instead  of  a  yellow  appearance,  he  may  suppose  he  is 
removing  that  aponeurosis. 

The  anterior  or  frontcU  part  is  a  thin  muscular  layer  over  Prontalpart: 
the  OS  frontis,  which  is  said  to  take  its  origin  below.     Along  Origin. 
the  line  of  the  eyebrow  the  fibres  are  blended  with  the  orbicu- 
laris palpebrarum  and  corrugator  supercilii ;   opposite  the  nose  Ending. 
they  join  the  pyramidal  is  nasi  muscle,  and  are  fixed  to  the  os 
nasi  ;  whilst  externally  they  are  attached  to  the  angular  process 
of  the  frontal  bone  (Theile).     From  those  attachments  the  fibres 
are  directed  upwards  to  the  aponeurosis,  and  end  in  it  rather 
below  the  level  of  the  coronal  suture. 

The  posterior  or  occipital  part  is  stronger  than  the  anterior ;  Occipital 
it  arites  from  the  outer  half  or  two-thirds  of  the  upper  curved  P"^» 
line  of  the  occipital  bone,  and  from  the  mastoid  portion  of  the 
temporal  bone.     The  fibres  are  about  one  inch  and  a  half  in  bow 
length,  and  ascend  to  the  aponeurosis.  attached. 

The  tendon^  or  epicranial  aponeurosis,  extends  over  the  upper  Aponeu- 
part  of  the  craniimi,  and  is  continuous  across  the  middle  line  "'"^ 
with  the  same  structure  of  the  opposite  half  of  the  head.     On  it«  attach- 
the  side  it  gives  origin  to  the   auricular  muscles,  and  a  thin 
membrane  is  here  prolonged  from  it  over  the  fascia  covering  the 
temporal  muscle,  to  be  fixed  to  the  side  of  the  head.    Posteriorly, 
the  aponeurosis  is  attached  to  the  superior  curved  ridge  of  the 
occipital  bone  between  the  fleshy  parts  of  the  muscles  of  opposite 
sides.      The    aponeurotic   expansion   is   closely   united   to   the 
skin ;   but  it  is  connected  to  the  pericranium  only  by  a  loose 
areolar  tissue  devoid  of  fat,  so  that  it  moves  freely  over  the 
skulL 

Superficial  to  the  occipito-frontaUs  are  the  cutaneous  vessels  its  connec- 
and  nerves  of  the  scalp.     In  front  the  fleshy  fibres  of  opposite  *^®°*- 
sides  are  joined  above  the  root  of  the  nose. 

Action,  When  the  anterior  belly  takes  its  fixed  point  above  it  Use  of  an- 
elevates  the  eyebrow,  making  smooth  the  skin  at  the  root  of  the  *®^^  ^^ 
nose  and  wrinkling  transversely  that  of  the  forehead.     But  if 
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the  fleshy  fibres  are  fixed  along  the  line  of  the  eyebrow,  the 
scalp  will  be  drawn  forwards. 

The  posterior  belly  contracting  will  move  back  the  scalp  ;  and 
the  bellies  acting  in  succession  will  carry  the  scalp  forwards  and 
backwards. 

Dissection,  After  the  removal  of  the  superior  auricular  muscles 
and  the  temporal  vessels,  together  with  the  epicranial  aponeu- 
rosis and  its  lateral  prolongation,  the  attachment  of  the  temporal 
fascia  on  the  side  of  the  head  may  be  seen. 

The  temporal  fascia  is  a  white,  shining  membrane,  which  is 
stronger  than  the  epicranial  aponeurosis,  and  gives  attachment  to 
the  subjacent  temporal  muscle.  Superiorly  it  is  inserted  into 
the  curved  line  that  limits  the  temporal  fossa  on  the  side  of  the 
skull ;  and  inferiorly,  where  it  is  narrower  and  thicker,  it  is 
connectious,  fixed  to  the  zygomatic  arch.  By  its  cutaneous  surface  the  fascia 
is  in  contact  with  the  muscles  already  examined,  and  with  the 
superficial  temporal  vessels  and  nerves. 

An  incision  in  the  fascia,  a  little  above  the  zygoma,  will  show 
it  to  consist  there  of  two  layers,  which  are  fixcnl  to  the  edge*  of 
the  upper  border  of  the  zygomatic  arch.  Between  the  layers  is 
some  fatty  tissue,  with  a  small  branch  of  the  superficial  temporal 
artery,  and  a  slender  twig  of  the  orbital  branch  of  the  superior 
maxillary  nerve  with  its  artery. 

Dissection.  The  temporal  fascia  is  now  to  be  detached  from 
the  skull,  and  to  be  thrown  down  to  the  zygomatic  arch,  in 
order  that  the  origin  of  the  subjacent  temporal  muscle  may  Ixi 
examined.  A  soft  areolar  tissue  that  lies  beneath  it  near  the 
zygoma  is  to  be  taken  away.  The  difference  in  thickness  of 
parts  of  the  fascia  will  be  evident. 

The  TEMPORAL  MUSCLE  is  only  in  part  laid  bare.  Wide  and 
thin  above,  it  becomes  narrower  and  thicker  at  the  lower  jMirt. 
The  muscle  arises  from  the  temporal  fascia,  and  from  all  the 
surface  of  the  impression  on  the  side  of  the  skull,  which  i.s 
named  the  temporal  fossa.  From  this  origin  the  fibres  descend, 
converging  around  a  tendon,  and  are  inserted  by  its  means  into 
the  under  surface  and  fore  part  of  the  coronoid  process  of  the 
lower  jaw. 

On  the  cutaneous  surface  is  the  temporal  fascia,  with  the  parts 
superficial  to  that  membrane ;  and  concealed  by  the  muscle  are 
the  deep  temporal  vessels  and  nerves  which  ramify  in  it.  The 
insertion  of  the  muscle  underneath  the  zj'gomatic  arch  will  be 
afterwards  followed. 

The  temporal  belongs  to  the  group  of  masticatory  nmscles ; 

and  its  action  will  be  referred  to  with  the  description  of  tlie 

pterygoid  region. 

How  to  Dissection,  For  the  dissection  of  the  vessels  and   nerves,    let 

reflect  bkin   ^^  £^^  |^  tumed  now  to  the  left  aide,  and  let  an  incision  be 
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carried  along  the  eyebrow  and  zygoma  to  a  little  behind  the  ear,  6a  right 
so  as  to  allow  the  skin  on  the  right  half  of  the  head  to  be  re-  ■^**®' 
fleeted.     The  flap  of  skin  is  to  be  raised  from  before  backwards, 
bat  the  subcutaneous  fat  should  be  left  till  the  nerves  are  found. 

Behind  the  ear  the  skin  should  be  raised  as  on  the  other  side, 
to  uncover  the  posterior  auricular  vessels  and  nerves. 

Along  the  eyebrow  seek  the  branches  of  vessels  and  nerves  seek  nerveA 
that  come  from  the  orbit,  viz.  the  supra-orbital  and  frontal  vessels,  *"»dvess«iH 
and  the  supra-orbital  and  supra-trochlear  nerves :  they  lie  at  frout ; 
flrst  beneath  the  occipito-frontalis,  and  the   student  must  cut 
through  the  muscular  fibres  to  find  them.     The  supra-orbital 
branches  issue  opposite  the  middle,  and  the  supra-trochlear  near 
the  inner  part  of  the  orbit. 

On  the  side  of  the  head,  in  front  of  the  ear,  the  superficial  on  the  aide 
temporal  vessels  and  nerve  are  to  be  traced  to  the  vertex ;  and  °     «  «ad ; 
above  the  zygomatic  arch  the  branches  of  the  facial  and  superior 
maxillary  nerves,  whose  oflsets  join,  are  to  be  sought. 

Behind  the  ear  and  below  it,  the  posterior  auricular  vessels  behind  car, 
and  nerve,  and  branches  from  the  great  auricular  nerve  to  the 
tip  and  back  of  the  ear,  are  to  be  found  ;  one  or  more  offsets  of 
the  last  should  be  followed  to  their  junction  with  the  posterior 
auricular  nerve. 

At  the  back  of  the  head  the  ramifications  of  the  o<^ipi^  •J^^Jj^J 
vessels,  with  the  large  and  small  occipital  nerves,  should  be 
denuded ;  the  former  nerve  lies  by  the  side  of  the  artery,  and 
the  latter  about  midway  between  this  vessel  and  the  ear. 

Cutaneous  Arteries.    The   arteries  of  the   scalp   are  fur-  VesBeU  of 
nished  by  the  internal  and  external  carotid  trunks,  and  anasto-     ^      ^' 
mose  freely  over  the  side  of  the  head.     Only  two  small  branches, 
the  supra-orbital  and  frontal,   come  from  the  former ;    whilst 
several,  viz.  the  temporal,  occipital,  and  posterior  auricular,  belong 
to  the  latter. 

The  mpra-orlntal  artery  leaves  the  orbit  through  the  notch  Supra-orW- 
in  the  margin  of  the  orbit,  and  is  distributed  on  the  forehead.  **^  •Artery- 
Some  of  its  branches  are  superficial  to  the  occipito-frontalis,  and 
ascend  towards  the  top  of  the  head ;  whilst  others  remain  be- 
neath the  muscle,  and  supply  it,  the  pericranium,  and  the  bone. 

The  fronUd  branch  is  close  to  the  inner  angle  of  the  orbit.  Frontal 
and  is  much   smaller   than   the   preceding.     It  soon  ends  in  *"*'y* 
branches  for  the  supply  of  the  muscles,  integuments,  and  peri- 
cranium. 

The  mperficiaX  temporal  artery  is  one  of  the  terminal  branches  Superficial 
of  the  external  carotid.     After  ascending  above  the  zygomatic  i^,^^ 
arch  for  about  two  inches,  the  vessel  divides  on  the  temporal  fascia 
into  anterior  and  posterior : — 

The  anterior  branch  runs  forwards  with  a  serpentine  course  anterior  and 
(o  the  forehead,  supplying  muscular,  cutaneous,  and  pericranial 
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offsets,  and  anastomoses  with  the  supra-orbital  artery.  This  is 
the  branch  that  is  opened  when  blood  is  taken  from  the  tem- 
poral artery. 

The  posterior  branch  is  larger  than  the  other,  and  arches  back- 
wards above  the  ear  towards  the  occipital  artery,  with  which 
it  anastomoses.  Its  offsets  are  similar  to  those  of  the  anterior 
branch,  and  it  communicates  moreover  with  the  artery  of  the 
opposite  side  over  the  top  of  the  head. 

Occipital  artery.  The  terminal  part  of  this  artery,  after  per- 
forating the  trapezius,  divider  into  large  and  tortuous  branches, 
which  spread  over  the  back  of  the  head  and  the  occipito-frontalis 
muscle.  Conmiimications  take  place  with  the  artery  of  the 
opposite  side,  with  the  posterior  part  of  the  temporal,  and  with 
the  following  artery.  Some  offsets  pass  deeply  to  supply  the 
occipito-frontalis  muscle,  the  pericranium,  and  the  bone. 

The  posterior  auricular  artery  appears  in  front  of  the  mastoid 
process,  and  divides  into  two  branches.  One  (mastoid)  is  di- 
rected backwards  to  supply  the  occipito-frontalis,  and  anastomose 
with  the  occipital  artery.  The  other  (auricular)  is  fumlBhed  to 
the  retrahent  muscle  and  the  back  of  the  pinna  of  the  ear ;  and 
an  offset  from  this  pierces  the  pinna  to  be  distributed  on  the  oppo- 
site surface. 

The  VEINS  of  the  exterior  of  the  head  are  so  similar  to  the 
arteries,  that  a  full  notice  of  each  is  not  required.  All  the  veins 
corresponding  with  branches  of  the  internal  carotid  artery  enter 
the  facial  vein,  whilst  the  rest  open  into  the  jugular  veins. 
These  superficial  veins  commimicate  both  with  the  sinuses  in 
the  interior  of  the  skull  by  means  of  small  branches  named 
emissary,  and  with  the  veins  occupying  the  spongy  substance 
(diplog)  of  the  cranial  bones. 

The  fronUU  vein  is  directed  towards  the  inner  angle  of  the 
orbit,  where  it  receives  the  suprororbital  vein,  the  two  giving 
rise  to  the  angular  vein  of  the  fiEu^e :  near  its  ending  it  receives 
small  veins  from  the  eyebrow,  and  from  the  upper  eyelid  and 
the  nose.  Both  the  superficial  temporal  and  posterior  auricular 
veins  open  into  the  external  jugular;  and  the  occipital  joins 
the  internal  jugular  vein. 

Cutaneous  Nebves.  The  nerves  of  the  scalp  are  fumishe<l 
from  cutaneous  offsets  of  both  cranial  and  spinal  nerves.  The 
half  of  the  head  anterior  to  the  ear  receives  branches  from  the 
three  trunks  of  the  fifth  cranial  nerve,  and  a  few  twigs  from 
the  facial  nerve.  All  the  rest  of  the  head  is  supplied  by  spinal 
nerves  (anterior  and  posterior  primary  branches),  except  close 
behind  the  ear,  where  there  is  an  ofiset  of  the  facial  or  seventh 
cranial  nerve. 

The  suprororbital  nerve  (fig.  7,  ')  comes  from  the  first  trunk 
of  the  fifth  nerve,  and  escapes  from  the  orbit  with  its  companion 


CUTANEOUS  NEEVE8.  7 

artery;  whilst  beneath  the  occipito-frontalis  muBcle,  the  nerve 
gives  offsets  to  it  and  the  orbicularis  palpebrarum,  as  well  as 
to  the  pericranium.  In  the  orbicular  muscle  a  communication 
is  established  between  this  and  the  facial  nerve.  Finally  the 
nerve  ends  in  two  cutaneous  blanches,  which  ramify  in  the 
teguments : — 

One  of  these  (inner)  soon  pierces  the  occipito-frontalis,  and  it»  twocuta- 
reaches  upwards  as  high  as  the  parietal  bone.    The  other  branch  u**'""w 
(outer)  is  of  larger  size,  and  perforating  the  muscle  higher  up, 
extends  over  the  arch  of  the  head  to  the  oe  occipitis. 

Whilst  the  nerve  is  escaping  from  the  supra-orbital  notch  it  Palpebral 
furnishes  some  palpdmd  filionents  to  the  upper  eyelid.  branches. 

At  the  inner  angle  of  the  orbit  is  the  small  gupra-troeklear  Supra-troch- 
hranch  of  the  same  nerve.     It  turns  upwaids  to  the  forehead  ^  ' 

close  to  the  bone,  and  piercing  the  muscular  fibres  ends  in  the 
integument     Branches  are  given  from  it  to  the  orbicularis  and 
eorrugator  supexcilii,  and  some  palpebral  twigs  descend  to  the  ^<^P«^ 
eyelid. 

The  Buperfietal  temporal  nerve$  ate  derived  hcfm  the  second  Temporal 
and  third  trunks  of  the  fifth  nerve,  and  from  the  facial  nerve. 

The  temporal  bra$hch  of  the  superior  maxillary  nerve  (second  from 
trunk  of  the  fifth)  ib  usually  a  slender  twig,  which  perforates  ^^^J^uj^ 
the  temporal   aponeurosis  about  a  finger's  breadth  above  the 
zygomatic  arch.     When  cutaneous,  the  nerve  is  distributed  on 
the  temple,  and  communicates  with  the  facial  nerve,  also  some- 
times with  the  next. 

The  auriculo4emporal  branch  of  the  inferior  maxillairy  nerve  of  inftrior 
(third  trunk  of  the  fifth)  lies  near  the  ear,  and  accompanies  ''^^^^^^^^y* 
the  temporal  artery  to  tiie  top  of  the  head.      As  soon  as  the 
nerve  emerges  from  beneath  the  parotid  gland,  it  divides  into 
two  terminal  branches : — The  more  posterior  is  the  smaller  of 
the  two,  and  supplies  the  attrahens  aurem  muscle  and  the  in- 
t^;ument  above  the  ear.     The  other  branch  ascends  vertically 
in  the  teguments  to  the  top  of  the  head.     The  nerve  also  fur- 
nishes an  auricular  branch  (upper)  to  the  anterior  part  of  the  b^cht*^ 
ear  above  the  auditory  meatus. 

The  temporal   branches  of  the  faeicU  nerve  are  directed  up-  and  from 
wards  over  the  zygomatic  arch  and  the  temporal  aponeurosis  to  ***^  »«*»•• 
the  orbicularis  palpebrarum  muscle  :  they  will  be  described  with 
the  dissection  of  the  trunk  of  the  facial  nerve. 

The  posterior  auricular  nerve  lies  behind  the  ear  with  the  Poaterlor 
artery  of  the  same  name.  It  arises  from  the  facial  nerve  close  nerre'iuM 
to  the  stylo-mastoid  foramen,  and  ascends  in  front  of  the  mastoid 
process.  Soon  after  the  nerve  becomes  superficial  it  communi- 
cates with  the  great  auricular  nerve,  and  divides  into  an  occipital 
and  an  auricular  branch,  which  are  distributed  as  their  names 
express: — 
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The  occipital  branch  is  long  and  slender,  and  ends  in  the 
posterior  belly  of  the  occipito-frontalis  muscle.  It  lies  near  the 
occipital  bone,  enveloped  in  dense  fibrous  structure,  and  furnishes 
offsets  to  the  integuments. 

The  aurictdar  branch  ascends  to  the  back  of  the  ear,  suj)- 
pljriug  the  retrahent  muscle  and  the  posterior  surface  of  the 
pinna. 

The  great  auricular  nerve  of  the  cervical  plexus  is  seen  to 
some  extent  at  the  lower  part  of  the  ear,  but  its  anatomy 
will  be  afterwards  given  with  the  description  of  the  cervical 
plexus. 

The  great  occipital  (fig.  7,  ")  is  the  largest  cutaneous  nerve 
at  the  back  of  the  head,  and  is  recognised  by  its  proximity  to 
the  occipital  artery.  Springing  from  the  posterior  primar}' 
branch  of  the  second  cervical  nerve,  it  perforates  the  muscles 
of  the  back  of  the  neck,  and  divides  on  the  occiput  into  nume- 
rous large  offsets;  these  spread  over  the  posterior  part  of  the 
occipito-frontalis  muscle,  ending  mostly  in  the  integument.  As 
soon  as  the  nerve  pierces  the  trapezius,  it  is  joined  by  an  offset 
from  the  third  cervical  nerve ;  and  on  the  back  of  the  head  it 
communicates  with  the  small  occipital  nerve. 

The  small  occipital  nerve  of  the  cervical  plexus  (fig.  7,  *) 
lies  midway  between  the  ear  and  the  preceding  nerve,  and  is 
continued  upwards  in  the  integuments  higher  than  the  level  of 
the  ear.  It  communicates  with  the  nerve  on  each  side,  viz.  the 
posterior  auricular  and  great  occipital.  Usually  this  nerve  fur- 
nishes an  auricular  branch  to  the  upper  part  of  the  ear  at  the 
cranial  aspect,  which  supplies  also  the  attollens  aurem  muscle. 


Section  II. 


INTERNAL  PARTS  OF  THE  HEAD. 


Dissection         Direction,     The  skull  is  now  to  be  opened,  but  before  sawing 
to  ^en  the  ^^  hon^  the  dissector  should  detach  on  the  right  side  the  tem- 
poral muscle  nearly  down  to  the  zygoma,  without  separating  the 
fascia  of  the  same  name  from  the  fleshy  fibres ;  and  all  the  re- 
maining soft  parts   should  be  divided  by  an  incision  carried 
around  the  skull,  about  one  inch  above  the  margin  of  the  orbit 
at  the  forehead,  and  as  low  as  the  protuberance  of  the  occiput. 
P*^tS°""       The  cranium  is  to  be  sawn  in  the  same  line  as  the  incision 
throtigh  the  through  the  soft  parts,  but  the  saw  is  to  cut  only  through  the 
^a«-  outer  osseous  plate.     The  inner  plate  is  to  be  broken  through 

with  a  chisel,  in  order  that  the  subjacent  membrane  of  the  brain 
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(dura  mater)  may  not  be  injured.  The  skull  cap  is  next  to  be 
forcibly  detached  by  inserting  the  fingers  between  the  cut  sur- 
faces in  front,  and  the  dura  mater  will  then  come  into  view. 

Directions.     It  will  be  more  advantageous  for  the  student  to  Coane  to  Im 
proceed  at  once  with  the  parts  described  in  this  Section  than      °^ 
to  examine  the  brain  at  this  stage.     Directions  are  given  (p.  11) 
for  the  preservation  of  the  brain,  after  its  removal,  till  it  can  be 
ilissected. 

The  DURA  MATER  is  the  most  external  of  the  membranes  in-  Dur»  mater, 
vesting  the  brain.     It  is  a  strong,  fibrous  structure,  which  serves 
as  an  endosteum  to  the  bones,  and  supports  the  cerebral  mass. 
Its  outer  surface  is  rough,  and  presents,  now  the  bone  is  separated  Appearance 
from  it,  numerous  small  fibrous  and  vascular  processes  ;   but  Ju^S^^ 
these  are  most  marked  along  the  line  of  the  sutures,  where  the 
attachment  of  the  dura  mater  to  the  bone  is  much  the  most 
intimate.     Ramifying  on  the  upper  part  of  the  membrane  are 
branches  of  the  middle  meningeal  vessels. 

Small  granular  bodies,  glands  of  Pacchioni,  are  also  seen  along  Glands  of 
the  middle  line.     The  number  of  these  bodies  is  very  variable ;  Pacc^o*^ 
they  are  found  but  seldom  before  the  third  year,  but  generally 
after  the  seventh,  and  they  increase  with  age.     Occasionally  the 
surface  of  the  skull  is  indented  by  these  so-called  glands. 

DisMection.  For  the  purpose  of  seeing  the  interior  of  the  cat  tbrotigh 
dura  mater,  divide  this  membrane  with  a  scissors  close  to  the  ^^^^ 
maigin  of  the  skull,  except  in  the  middle  line  before  and  behind 
where  the  superior  longitudinal  sinus  lies.  The  cut  membrane 
is  then  to  be  raised  towards  the  top  of  the  head ;  and  on  the 
right  side  the  veins  connecting  it  with  the  brain  may  be  broken 
through. 

The  inner  surface  of  the  dura  mater  is  now  seen  to  present  a  inner 
smooth  and  polished  aspect ;  and  this  appearance  is  due  to  an 
epithelial  layer  similar  to  that  lining  serous  membranes. 

This  external  envelope  of  the  brain  consists  of  white  fibrous  Structure, 
and  elastic  tissues  so  disposed  as  to  give  rise  to  two  strata,  viz. 
an  external  or  endosteal,  and  an  internal  or  speciaL  At  certain 
spots  those  layers  are  slightly  separated,  and  form  thereby  the 
spaces  or  sinuses  for  the  passage  of  the  venous  blood.  Moreover,  and 
the  innermost  layer  sends  processes  between  different  parts  of 
the  brain,  forming  the  fulx,  tentorium,  &c 

The  fcUx  cerebri  is  the  process  of  the  dura  mater,  in  shape  pklx. 
like  a  sickle,  which  dips  in  the  middle  line  between  the  hemis- 
pheres of  the  large  brain.     Its  form  and  extent  will  be  evident 
if  the  right  half  of  the  brain  is  gently  separated  from  it.    Narrow  Form  and 
and  pointed  in  front,  where  it  is  attached  to  the  crista  galli  of  ^^^ 
the  ethmoid  bone,  it  widens  posteriorly,  and  joins  a  horizontal 
piece  of  the  dura  mater  named  the  tentorium  cerebeUL     The 
upper  border  u  convex,  and  is  fixed  to  the  middle  line  of  the  Borden. 


10  DISSECTION  OF  THE  INTERIOR  OF  THE  HEAD. 

skull  as  far  backwards  as  the  occipital  protuberance ;  and  the 
lower,  or  free  border,   concave,  is  turned  towards  the  corpus 
callosum  of  the  brain,  with  which  it  is  in  contact  posteriorly. 
stnuMsin         lu  this  fold  of  the  dura  mater  are  contained  the  following 
**•  sinuses : — the  superior  longitudinal  along  the  convex  border,  the 

inferior  longitudinal  in  the  hinder  part  of  the  lower  edge,  and  the 
straight  sinus  at  the  line  of  junction  between  it  and  the  ten- 
torium. 
Soperior  '^^  superior  longitudinal  sinut  (fig.  1,  h)  extends  from  the 

kingitudinal  ethmoid  bone  to  the  occipital  protuberance.  Its  position  in  the 
convex  border  of  the  falx  will  be  made  manifest  by  the  escape 
of  blood  through  numerous  small  veins,  when  pressure  is  made 
from  before  back  with  the  finger  along  the  middle  line  of  the 
brain. 
Situation  When  the  sinus  is  opened  it  is  seen  to  be  narrow  in  frx)nt, 

and  ending ;  gj^^  ^  become  wider  as  it  proceeds  backwards,  till  it  ends  in  a 
common  point  of  imion  of  certain  sinuses  (torcular  Herophili)  at 
its  interior,  the  centre  of  the  occipital  bone.    Its  cavity  is  triangular  in  form, 
with  the  apex  of  the  space  turned  to  the  falx ;  and  across  it  are 
stretched  small  tendinous  cords — chordsa  Willisii — ^near  the  open- 
ings of  some  of  the  cerebral  veins.     Occasionally  small  glandulse 
Pacchioni  are  present  in  the  sinus. 
Veinaopen-       The  sinus  receives  small  veins  from  the  substance  and  ex- 
ing  into  it.    terior  of  the  skull,  and  larger  ones  from  the  brain ;  and  the 
blood  flows  backwards  in  it.     The  cerebral  veins  open  chiefly  at 
the  posterior  part  of  the  brain,  and  lie  for  some  distance  agsdnst 
the  wall  of  the  sinus  before  they  perforate  the  dura  mater ;  their 
Ciinwt  of    course  is  directed  from  behind  forwards,  so  that  the  current  of 
Wood  in  It    ^g  blood  in  them  is  evidently  opposed  to  that  in  the  sinus  : 
this  disposition  of  the  veins  may  be  seen  on  the  left  side  of  the 
brain,  where  the  parts  are  undisturbed. 
Directions         Directions,  Before  the  rest  of  the  dura  mater  can  be  seen,  the 
oHaSn*^  brain  must  be  taken  from  the  head.     To  facilitate  its  removal, 
let  the  head  incline  backwards,  whilst  the  shoulders  are  raised 
on  a  block,  so  that  the  brain  may  be  separated  somewhat  from 
the  base  of  the  skull.      For  the  division  of  the  nerves  of  the 
brain  a  sharp  scalpel  will  be  necessary ;  and  the  nerves  are  to 
be  cut  longer  on  the  one  side  than  on  the  other. 
Mode  of  pro.      Bemoval  of  the  brain.  As  a  first  step  cut  across  the  anterior 
wSti'Sit^  part  of  the  falx  cerebri,  and  the  different  cerebral  veins  entering 
•ucceation.    the  longitudinal  sinus ;  raise  and  throw  backwards  the  falx,  but 
leave  it  uncut  in  the  middle  line  behind.     Gently  raise  with  the 
fingers  the  frontal  lobes  and  the  olfactory  bulbs  of  the  large 
brain.     Next  cut  through  the  internal  carotid  artery  and  the 
second  and  third  nerves,  which  then  appear;  the  large  second 
nerve  is  placed  on  the  inner,  and  the  round  third  nerve  on  the 
outer  side  of  the  artery.     A  small  branch  of  aiteiy  to  the  orbit 
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shonld  likewise  be  divided  at  this  time.  The  brain  is  now  to 
be  supported  in  the  left  hand,  and  the  pituitary  body  to  be  dis- 
lodged with  the  knife  from  the  hollow  in  the  centre  of  the  sphe- 
noid bone. 

A  strong  horizontal  process  of  the  dura  mater  (tentorium  cere-  Cat  tlmnigh 
belli)  comes  into  yiew  at  the  back  of  the  cranium.  Along  its  ^^^ 
free  margin  will  be  seen  the  small  fourth  nerve,  which  is  to  be 
cut  at  this  stage  of  the  proceeding.  Make  an  incision  through 
the  tentorium  on  each  side,  close  to  its  attachment  to  the  tem- 
poral bone,  without  injuring  the  parts  underneath.  The  follow- 
ing nerves  which  will  be  then  visible  are  to  be  divided  in  suc- 
cession. Near  the  inner  maigin  of  the  tentorium  is  the  fifth 
nerve,  consisting  of  a  large  and  small  root ;  whilst  towards  the  ner^oi* 
middle  line  of  the  skull  is  the  long  slender  sixth  nerve.  Below 
the  fifth,  and  somewhat  external  to  it,  is  the  seventh  nerve  with 
its  fadal  and  auditory  parts,  the  former  being  anterior  and  the 
smaller  of  the  two.  Directly  below  the  seventh  are  the  three 
trunks  of  the  eighth  nerve  in  one  line: — of  these,  the  upper 
small  piece  is  the  glosso-pharyngeal ;  the  flat  band  next  below, 
the  pneumo-gastric ;  and  the  long  round  nerve  ascending  from 
the  spinal  canal,  the  spinal  accessory.  The  remaining  nerve 
nearer  the  middle  line  is  the  ninth,  which  consists  of  two  small 
pieces. 

After  dividing  the  nerves,  cut  through  the  vertebral  arteries  ^•JJ*^  **** 
as  they  wind  round  the  upper  part  of  Uie  spinal  cord.  Lastly, 
cut  across  the  spinal  cord  as  low  as  possible,  as  well  as  the  roots 
of  the  spinal  nerves  that  are  attached  on  each  side.  Then  on 
placing  the  first  two  fingers  of  the  right  hand  in  the  spinal  canal, 
the  cord  may  be  raised,  and  the  whole  brain  may  be  taken  readily 
from  the  skull  in  the  left  hand. 

Its  pruervatum.  After  removing  some  of  the  membranes  from  How  to  pre- 
the  upper  part,  and  making  a  few  apertures  through  them  on  ^S^ 
the  under  surface,  the  brain  may  be  immersed  in  spirit  to  harden 
the  texture ;  and  methylated  spirit  may  be  used  on  account  of 
its  cheapness.     Placing  the  brain  upside  down  on  a  piece  of 
ealico  long  enough  to  wrap  over  it,  set  it  aside  in  the  spirit. 

lU  examination.  At  the  end  of  two  or  three  days  the  dissector  Ezmmlnap 
should  examine  the  other  membranes,  and  the  vessels.  As  soon  **<>»*  of  it. 
as  the  vesseU  have  been  learnt,  the  membranes  are  to  be  carefully 
removed  from  all  the  surface  of  the  brain,  without  detaching  the 
different  cranial  nerves  at  the  imder  surface.  The  brain  may 
remain  iq  the  spirit  till  the  dissection  of  the  head  and  neck  has 
been  completed. 

The  description  of  the  brain  and  its  vessels  will  be  found  its  dcacrip- 
after  that  of  the  head  and  neck.  f<^d[ 

Directums,  After  setting  aside  the  brain,  the  anatomy  of  the  Dinctkma. 
duia  mater,  and  the  vessels  and  nerves  in  the  base  of  the  skull 
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should  be  proceeded  with.  For  this  purpose  raise  the  head  to  a 
convenient  height,  and  fasten  the  tentorium  in  its  natural  posi- 
tion with  a  few  stitches.  The  dissector  should  be  furnished  with 
the  base  of  a  skull  whilst  studying  the  following  parts. 

Dura  mater.  At  the  base  of  the  cranium  the  dura  mater  is 
much  more  closely  united  to  the  bones  than  it  is  at  the  top  of 
the  skull.  Here  it  dips  into  the  different  inequalities  on  the 
osseous  surfaces  ;  and  it  sends  processes  through  the  several 
foramina,  which  join  for  the  most  part  the  pericranium  and 
furnish  sheaths  to  the  nerves. 

Beginning  the  examination  in  front,  the  student  will  find  the 
membrane  sending  a  prolongation  into  the  foramen  caecum,  as 
well  as  a  series  of  tubes  through  the  apertures  in  the  cribriform 
plate  of  the  ethmoid  bone.  Through  the  sphenoidal  fissure,  a 
large  process  enters  the  orbit ;  and  through  the  optic  foramen  a 
covering  is  continued  on  the  optic  nerve  to  the  eyeball.  After 
lining  the  sella  Turcica,  the  dura  mater  adheres  closely  to  the 
basilar  process  of  the  occipital  bone ;  and  it  may  be  traced  into 
the  spinal  canal  through  the  foramen  magnimi,  to  the  margin  of 
which  it  is  very  firmly  united. 

The  tentorium  cerebelli  is  the  piece  of  the  dura  mater  that  is 
interposed  in  a  somewhat  horizontal  position  between  the  cere- 
bellum or  small  brain,  and  the  posterior  part  of  the  cerebinim  or 
large  brain. 

Its  upper  surface  is  raised  along  the  middle,  where  it  is  joined 
by  the  falx  cerebri,  and  is  hollowed  laterally  for  the  reception 
of  the  back  part  of  the  cerebral  hemispheres.  Its  under 
surface  touches  the  little  brain,  and  is  joined  by  the  falx 
cerebelli 

The  anterior  concave  margin  is  free,  except  at  the  ends  where 
it  is  fixed  by  a  narrow  slip  to  each  anterior  clinoid  process.  The 
posterior  or  convex  part  is  connected  to  the  following  l>one8  : — 
occipital  (transverse  groove),  inferior  angle  of  the  parietal,  petrous 
portion  of  the  temporal  (upper  border),  and  posterior  clinoid 
process  of  the  sphenoid. 

Along  the  centre  of  the  tentorium  is  the  straight  sinus ;  and 
in  the  attached  edge  are  the  lateral  and  the  superior  petrosal 
sinuses  on  each  side. 

Falx  cerebri.  The  characters  of  this  fold  have  been  given  in 
page  9. 

The  falx  cerebelli  has  the  same  position  below  the  tentorium 
as  the  falx  cerebri  above  that  fold.  It  is  much  smaller  than  the 
falx  of  the  cerebrum,  and  will  be  seen  by  detaching  the  ten- 
torium. Triangular  in  form,  this  fold  is  adherent  to  tlie  middle 
of  the  occipital  bone  below  the  transverse  ridge,  and  project* 
between  the  hemispheres  of  the  cerebellum  or  small  brain.  Its 
base  is  directed  to  the  tentorium ;  and  the  apex  ends  below  at 


SISTJSES  OF  THE   DUEA  MATEB, 

the  foramen  magnmn,  to  each  side  of  which  it  gives  a  biuaII  slip,  ni 
In  it  is  contained  the  occipital  Binua.  ^ 

The  8IKUSE8  are  venous  spocea  between  the  hiTere  of  the  dura  gj 
mater,  into  which  the  blood  is  received.     All  the  rinuses  open  ** 
either  into  a  targe  apace  named  torcular  Hetophili,  opposite  the 
occipital  protuberance ;  or  into  the  two  cavernous  sinuses  on  the 
sides  of  the  body  of  the  spheitoid  hone. 

A.  The  TOBCDLAB  Uebophili  (fig.  1,  a)  is  placed  in  the  0- 
tentorium,  opposite  the  centre  of  the  occipital  b<uie.      It  is  of  « 
an  irregtdar  diape,  and  numerous  sinuses  open  into  it,  viz.  the 
superior  longitudinal  above,  and  the  occipital  below ;  the  straight 
in  front,  and  the  lateral  sinus  on  each  side. 

The   taperior   iongitadinal   tinxii   has   been   already  described  „ 
(see  p.  10).  M 

The   inferior   lon^udinal   $inxtt   (fig.  1,  e)  resembles  a  snuiU  in 
vein,  and  is  contained  in  the  lower  border  of  the  foU  cerebri  at  ^' 


the  posterior  part.  This  vein  receives  blood  from  the  falx  and 
the  larger  brain,  and  ends  in  the  gtmight  sinua  at  the  edge  of 
the  tentorium. 

The  rtraight  liniM  (fig.  1,  i)  lies  along  the  middle  of  the  ten-  ^^jjj*" 
torium,  and  seema  to  continue  the  preceding  sinns  to  the  common 
point  of  union.     Its  form  is  triangular,  Lke  the  superior  longi- 
tudinal    Joining  it  are  the  inferior  longitudinal  sinua,  the  veins 

•  Soma  of  the  nniun  of  the  sknll.  a.  Torcnlw  Herophili.  h.  Saperior 
loDgitndiiul  nnoE.  e.  Inferior  longitndiML  d.  Btraightsmos.  e.  Veins 
of  Q«1bii.  /.  Uteis!  dnns.  ff.  Occipital  Mnui.  A.  Snperior,  and  t 
inferior  petnntl  nnu.     i.  Veins  of  the  Boptnm  of  the  BtKe. 
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of  Galen^  e,  from  the  interior  of  the  large  hrain,  and  some  small 
yeins  from  the  upper  part  of  the  small  brain. 

The  occipital  sintis  (fig.  1,  ^)  is  a  small  space  in  the  ialx 
cerebelli,  which  reaches  to  the  foramen  magnum,  and  col- 
lects the  blood  from  the  occipital  fossse.  This  sinus  maj  be 
double. 

The  lateral  sinus  (fig.  1,  /)  is  the  channel  by  which  most  of 
the  blood  passes  from  the  skull.  There  is  one  on  each  side, 
right  and  left,  which  extends  from  the  occipital  protuberance  to 
the  foramen  jugulare,  where  it  ends  in  the  internal  jugular  rein. 
In  this  extent  the  sinus  occupies  the  winding  groove  in  the 
interior  of  the  skull  between  the  two  points  of  bone  before  men- 
tioned :  and  the  right  is  frequently  larger  than  the  left. 

Besides  small  veins  from  the  brain,  it  is  joined  by  the  supe- 
rior petrosal  sinus  opposite  the  upper  edge  of  the  petrous  portion 
of  the  temporal  bone  ;  and  by  the  inferior  petrosal  at  the  foramen 
jugulare.  Oftentimes  it  communicates  with  the  occipital  vein 
through  the  mastoid  foramen,  and  sometimes  with  the  veins  of 
the  diplod  of  the  skull. 

The  foramen  jugulare  is  divided  into  three  compartments  by 
bands  of  the  dura  mater.  Through  the  posterior  interval  the 
lateral  sinus  passes ;  through  the  anterior  the  inferior  petrosal 
sinus ;  and  through  the  central  one  the  eighth  nerve. 

Dissection.  To  examine  the  cavernous  sinus,  say  on  the  left 
side,  cut  through  the  dura  mater  on  the  side  of  the  body  of  the 
sphenoid  bone  from  the  anterior  to  the  posterior  clinoid  pro- 
cess, and  internal  to  the  position  of  the  third  nerve.  Behind 
the  clinoid  process,  let  the  knife  be  directed  inwards  for  about 
half  the  width  of  the  basilar  part  of  the  occipital  bone.  By 
placing  the  handle  of  the  scalpel  in  the  opening  thus  made,  the 
extent  of  the  space  will  be  defined.  A  probe  or  a  blow-pipe  will 
be  required  for  passing  into  the  different  sinuses  that  join  the 
cavernous  centre. 

B.  The  CAVERNOUS  sinus,  which  has  been  so  named  from  the 
reticulate  structure  in  its  interior,  is  situate  on  the  side  of  the 
body  of  the  sphenoid  bone.  This  space,  resulting  from  the  sepa- 
ration of  the  layers  of  the  dura  mater,  is  of  an  irregular  shape, 
and  extends  from  the  sphenoidal  fissure  to  the  tip  of  the  petrous 
portion  of  the  temporal  bone. 

The  piece  of  dura  mater  boimding  the  sinus  externally  is  of 
some  thickness,  and  contains  in  its  substance  the  third  and  fourth 
nerves,  with  the  ophthalmic  trunk  of  the  fifth  nerve,  which  lie 
in  their  numerical  order  from  above  down. 

The  cavity  of  the  sinus  is  larger  behind  than  before,  and  in 
it  are  shreds  of  fibrous  tissue  with  small  vessels.  Through  the 
space  winds  the  trunk  of  the  internal  carotid  artery  surroimded 
by  the  sympathetic,  with  the  sixth  nerve  on  the  outer  side  of 
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the  Ycasel;  but  all  these  are  shut  out  from  the  blood  in  the 
space  by  the  thin  lining  membrane. 

The  cavernous  sinus  receives  the  ophthalmic  vein  of  the  orbit,  and  isjoUied 
some  inferior  cerebral  veins,  and  twigs  from  the  pterygoid  veins  £jrtnj'*** 
outside  the  skulL     It  communicates  with  its  fellow  on  the  oppo-  aiuuacs,  vir. 
site  side  by  the  circular  and  transverse  sinuses ;  and  its  blood  is 
transmitted  to  the  lateral  sinus  by  the  superior  and  inferior 
petrosal  channels. 

The  circular  nnus  lies  around  the  pituitary  body,  and  reaches  circular 
from  the  one  cavernous  sinus  to  the  other  across  the  middle  line.  "^^ 
Besides  serving  as  the  means  of  communcation  between  those 
sinuses,  it  receives  small  veins  from  the  pituitary  body.     This 
sinus  is  usually  destroyed  by  the  removal  of  the  pituitary  body. 

The  trantverte  or  basilar  sinus  crosses  the  basilar  process  of  the  TmnaTerae 
occipital  bone,  on  a  level  with  the  petrous  part  of  the  temporal  "*""*» 
bone,  and  unites  the  opposite  cavernous  sinuses.    A  second  trans- 
verse sinus  is  sometimes  found  nearer  the  foramen  magnum. 

The  superior  petrosal  sinus  (fig.  1,  h)  lies  in  a  groove  in  the  Superior 
u{^r  margin  of  the  petrous  part  of  the  temporal  bone,  and  ex-  ^^^'"^ 
tends  between  the  cavernous  and  lateral  sinuses.     A  small  vein 
from  the  cerebellum,  and  another  from  the  internal  ear,  are  re- 
ceived into  it. 

The  inferior  petrosal  sinus  (fig.  1,  t)  extends  between  the  same  inferior 
sinuses  as  the  preceding,  and  lies  in  a  groove  along  the  line  of  P®*"*^ 
junction  of  the  petrous  part  of  the  temporal  with  the  basilar 
process  of  the  occipital  bone ;  it  is  joined  by  a  small  vein  from 
the  outside  of  the  skull,  through  the  foramen  lacerum  at  the  base 
of  the  cranium.  This  sinus  passes  through  the  anterior  compart- 
ment of  the  jugular  foramen,  and  ends  in  the  internal  jugular 
vein. 

MEimf  OEAL  Arteries.  These  arteries  supplying  the  cranium  Arteries  of 
and  the  dura  mater  are  found  in  the  three  fossae  of  the  base  of  ^™^*«*" 
the  skull ;  they  have  been  named  from  their  situation,  anterior, 
middle,  and  posterior  meningeal. 

The  anterior  meningeal  are  very  small  branches  of  the  two  Anterior 
ethmoidal  arteries  (p.  48),  which  enter  the  skull  by  apertures  ^^^°^    • 
between  the  frontal  and  ethmoid  bones :  they  are  distributed  to 
the  dura  mater  over  and  near  the  ethmoid  bone. 

The  middle  meningeal  arteries  are  three  in  nimiber :  two,  named  Middle 
large  and  small,  are  derived  from  the  internal  maxillary  trunk ;  "»«»*i»»4J«*l. 
and  the  third  is  an  offset  of  the  ascending  pharyngeal  artery. 

a.  The  large  meningeal  branch  of  the  internal  maxillary  artery  from  inter- 
enters  the  skull  by  the  foramen  spinosum  of  the  sphenoid  bone,  JjL*?*^' 
and  ascends  towards  the  anterior  inferior  angle  of  the  parietal 
bone.      At  this  spot  the  vessel  enters  a  deep  groove  in  the 
cranium,  and  ends  in  ramifications  that  spread  over  the  side  of 
the  head,  some  of  them  reaching  to  the  top  and  the  occiput, 
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whilst  others  perforate  the  bone,  and  end  on  the  exterior  of  die 
head.     Two  i^eins  accompany  the  artery. 

Branches.  As  soon  as  the  artery  enters  the  cranial  cavity,  it 
furnishes  branches  to  the  dura  mater  and  osseous  structure,  and 
to  the  ganglion  of  the  fifth  nerve.  One  small  offset,  petrosal, 
enters  the  hiatus  FaUopii,  and  supplies  the  surrounding  bone 
(Hyrtl).  One  or  two  branches  enter  the  orbit,  and  anastomose 
with  the  ophthalmic  artery. 

6.  The  srruiU  meningeal  branch  is  an  offset  of  the  large  one 
outside  the  skull,  and  is  transmitted  through  the  foramen  ovale 
to  the  membrane  lining  the  middle  cranial  fossa. 

c.  Another  meningeal  branch  from  the  ascending  pharyngeal 
artery  supplies  the  middle  fossa  of  the  skull,  after  passing 
through  the  foramen  lacerum  (basis  cranii).  This  is  seldom  in- 
jected, and  is  then  not  visible. 

The  posterior  meningeal  branches  are  small,  and  are  furnished 
by  the  occipital  and  vertebral  arteries. 

Those  from  the  occipital,  one  on  each  side,  enter  the  skull  by 
the  jugular  foramen  ;  and  those  from  tlie  vertebral  arise  opposite 
the  foramen  magnum.  Both  sets  ramify  in  the  posterior  fossa  of 
the  skull. 

Meningeal  Nerves.  The  source  of  the  nerves  of  the  dura 
mater  is  very  uncertain.  Offsets  to  it  are  said  to  be  derived 
from  the  fourth,  fifth,  glosso-pharyngeal,  and  vagus  cranial 
nerves,  and  from  the  sympathetic  nerve.  To  make  these  nerves 
apparent,  it  would  be  necessary  to  steep  the  dura  mater  in 
diluted  nitric  acid. 

Cranial  Nerves.  The  cranial  nerves  pass  from  the  en- 
cephalon  through  apertures  in  the  base  of  the  skull.  As  each 
leaves  the  cranium  it  is  invested  by  processes  of  the  membranes 
of  the  brain,  which  are  thus  disposed ; — those  of  the  dura 
mater  and  pia  mater  are  lost  on  the  nerve ;  whilst  that  of  the 
arachnoid  membrane  is  reflected  back,  after  a  short  distance,  to 
the  interior  of  the  skull.  Some  of  the  nerves,  those  in  the 
middle  fossa  of  the  skull  for  instance,  receive  sheaths  of  the 
dura  mater  before  they  approach  the  foramina  of  transmission. 
For  the  present  the  nerves  will  be  referred  to  as  nine  pairs, 
but  notice  will  be  subsequently  taken  of  a  different  mode  of 
enumerating  them. 

Only  part  of  the  course  of  each  nerve  will  be  now  seen, 
the  rest  must  be  learnt  in  the  dissection  of  the  base  of  the 
brain. 

The  FIRST  NERVE  ends  anteriorly  in  the  enlargement  of  the 
olfactory  bulb.  This  swelling  lies  on  the  cribriform  plate 
of  the  ethmoid  bone,  and  supplies  about  twenty  branches  to 
the  nose  through  the  small  foramina  in  the  subjacent  bone. 
These  delicate  nerves  are  surrounded  by  prolongations  of  the 
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membTanes  of  the  brain,  and  their  arrangement  will  be  noticed 
in  the  dissection  of  the  noee. 

The  SECOND  NERVE  diverging  from  its  commissure  to  the  Optic  nervo 
eyeball,  enters  the  orbit   through  the  optic  foramen;    accom-^e."    * 
panying  the  nerve  is  the  ophthalmic  arteiy. 

Diuection.  The  third,  fourth,  and  the  ophthalmic  trunk  of  the  Diisectiun 
fifth  nerve  lie  in  the  outer  wall  of  the  cavernous  sinus ;  and  to  fourth*^  *°^ 
see  them,  it  will  be  necessary  to  trace  them  onwards  towards  the  norve* ; 
orbit  through  the  dura  mater. 

Afterwards  the  student  should  follow  outwards  the  roots  of  of  fifth 
the  fifth  nerve  into  the  middle  fossa  of  the  skull,  taking  away  "®^*' 
the  dura  mater  frr>m  them,  and  the  surface  of  the  large  Qosserian 
ganglion  which  lies  on  the  point  of  the  petrous  portion  of  the 
temporal  lx)ne.  From  the  front  of  the  ganglion  arise  other  two 
large  trunks,  viz.,  superior  and  inferior  maxillary,  and  these 
should  also  l>e  traced  to  their  apertures  of  exit  from  the  slnilL 
If  the  dura  mater  is  removed  entirely  fr«:)m  the  bone  near  the 
nerves  a  better  dissection  will  be  obtained. 

The  THIRD  NERVE  is  destined  for  the  muscles  of  the  orbit.  Motor  ocuU 
It  enters  the  wall  of  the  cavernous  sinus  near  the  anterior  ^^^^ 
clinoid  process,  and  is  deprived  at  that  spot  of  its  tube  of 
arachnoid  membrane.  In  the  wall  of  the  sinus  it  is  placed 
above  the  other  nerves ;  but  when  it  is  about  to  enter  the  orbit 
through  the  sphenoidal  fissure,  it  sinks  below  the  fourth  and  part 
of  the  fifth,  and  divides  into  two  branches. 

Near  the  orbit  the  nerve  is  joined  by  one  or  two  delicate  passes  to 
filaments  of  the  cavernous  plexus  (p.  20).  ^^^^^' 

The  FOURTH  NERVE  courses  forwards,  like  the  preceding,  to  Trochlear 
one  muscle  in  the  orbit.     It  is  the  smallest  of  the  nerves  in  the  ^^^^ 
wall  of  the  sinus,  and  is  placed  below  the  third  ;  but  as  it  is 
about  to  pass  through  the  sphenoidal  fissure  it  rises  higher  than 
all  the  other  nerves. 

In  the  wall  of  the  sinus  the  fourth  nerve  is  joined  by  twigs  of  in  the  wall 
the  sympathetic  ;  and  it  is  sometimes  united  ^-ith  the  ophthalmic  **^  '^^^ 
trunk  of  the  fifth. 

Fifth  Nerve.  This  nerve   is   distributed   to   the  face   and  Trifacial 
head,  and  consists  of  two  parts  or  roots — a  large  or  sensory,  and  t^^^^JJ^ 
a  small  or  motory. 

The  large  root  of  the  nerve  passes  through  an  aperture  in 
the  dura  mater  into  the  middle  fossa  of  the  Inise  of  the  skull 
(fig.  10,  *).  Superficial  to  the  small  root  it  enters  immediately  the 
inner  side  of  the  Gasserian  ganglion. 

The  ganglion  of  the  root  of  the  fifth  nerve  (Gasserian  ganglion)  Gasswian 
(fig.  10  *)  is  placed  in  a  depression  on  the  point  of  the  petrous  ^Jroot^ 
part  of  the  temporal  bone.     It  is  flattened,  and  is  alx)ut  as  wide 
as  the  thumb-naiL     The  upper  surface  of  the  ganglion  is  closely 
united  to  the  doia  mater,  and  presents  a  semilunar  elevation, 
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whose  convexity  looks  fom'ards.  Some  filaments  from  tlie 
plexus  of  the  8ymi)athetic  on  the  carotid  artery  enters  its 
inner  side. 

Branches,  From  the  front  of  the  ganglion  proceed  the  three 
following  trunks  : — The  ophthalmic  nerve  (fig.  10, "),  the  fiist 
and  highest,  is  destined  for  the  orbit  and  forehead.  Next  in 
order  is  the  superior  maxillary  nerve, ',  which  leaves  the  skull  by 
the  foramen  rotimdum,  and  ends  in  the  face  below  the  orbit 
And  the  last,  or  the  inferior  maxillary  nerve,  *,  passes  through 
the  foramen  ovale  to  reach  the  lower  jaw,  the  lower  part  of  the 
face,  and  the  tongue. 

The  smaller  rooty  entering  the  same  tube  of  dura  mater  as  the 
large  one,  passes  beneath  the  ganglion,  without  communicating 
with  it,  and  joins  only  one  of  the  three  trunks  derived  from  the 
ganglion.  If  the  ganglion  be  raised,  this  root  will  be  seen  to 
enter  the  inferior  maxillary  nerve. 

In  consequence  of  the  partial  blending  of  the  roots,  those 
branches  of  the  ganglion  which  are  unconnected  with  the  smallei* 
or  motor  root,  viz.  the  ophthalmic  and  superior  maxillary,  an* 
solely  nerves  of  sensibility ;  but  the  inferior  maxillary,  which  is 
compounded  of  both  roots,  is  a  nerve  of  sensibility  and  motion, 
like  a  spinal  nerve.  The  whole  of  the  inferior  maxillary  nerve 
has  not  this  double  function,  for  the  motor  root  is  mixed  almost 
exclusively  with  the  part  of  the  trunk  which  supplies  the 
muscles  of  tlie  lower  jaw  ;  and  it  is,  therefore,  chiefly  that  small 
part  of  the  nerve  which  possesses  a  twofold  action,  and  resemble.s 
a  spinal  nerve. 

The  ophthalmic  nerve  is  the  only  one  of  tlie  three  trunks  that 
needs  a  more  special  notice  in  this  stage  of  the  dissection.  It 
enters  the  orbit  through  the  sphenoidal  fissure,  and  is  continued 
through  that  space  to  the  forehead.  In  form  it  is  a  flat  band  ; 
and  in  its  course  to  the  orbit  the  nerve  is  contained  in  the  wall 
of  the  cavernous  sinus  below  the  third  and  fourth  nerves.  Near 
the  orbit  it  divides  into  three  branches  (p.  43). 

In  this  situation  it  is  joined  by  filaments  of  the  cavernous 
plexus  of  the  sympathetic,  and  gives  a  small  recurrent  filament 
to  that  part  of  the  dura  mater  which  forms  the  tentorium  c-ere- 
belli  (Arnold). 

The  SIXTH  NERVE  enters  the  orbit  through  the  sphenoidal 
fissure,  and  supplies  one  of  the  orbital  muscles.  It  pierces  the 
dura  mater  behind  the  body  of  the  sphenoid  bone,  and  crosses 
the  space  of  the  cavernous  sinus  in  its  course  to  the  orbit,  in- 
stead of  lying  in  the  outer  wall  of  the  sinus  with  the  other 
nerves. 

In  the  sinus  the  nerve  is  placed  close  against  the  outer  side  of 
the  carotid  artery  ;  and  it  is  joined  by  one  or  two  large  branches 
of  the  sympathetic  nerve  surrounding  that  vesseL 
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SETE5TH   Nbkve   according  to  Willis.   This   cranial  nerve  Seventh 
consists  of  two  trunks,  facial  and  auditory,  and  both  enter  the  twowSS 
meatus  auditorius  intemus.     In  the  bottom  of  the  meatus  they 
separate ;  the  facial  nerre  courses  through  the  aqueduct  of  Fallo* 
plus  to  the  face,  and  the  auditory  nerve  is  distributed  to  the 
internal  ear. 

Eighth  Nebve.  Three  trunks  are  combined  in  the  eighth  Eighth 
cranial  nerve  of  Willis,  viz.  glosso-pharyngeal,  pneumo-gastric,  three  ports : 
and  spinal  accessory.     All  three  pass  through  the  centr^  com- 
partment of  the  foramen  jugulare,  but  all  are  not  contained  in 
one  tube  of  the  membranes  of  the  brain.     The  glosso-pharyngeal  *^«^  P«w- 
nerve  is  external  to  the  other  two,  being  separated  from  them  by  fSSmen*^ 
the  inferior  petrosal  sinus,  and  has  distinct  sheaths  of  the  dura  J^s^*!*™- 
mater  and  the  ar^hnoid  membrane ;    but  the  pneumo-gastric 
and  spinal  accc^iy  nerves  are  inclosed  in  the  same  tube  of 
the   dura   mater,    only   a   piece   of  the   arachnoid  intervening 
between  them. 

The  NIKTH  NERVE  is  the  motor  nerve  of  the  tongue,  and  con-  Ninth  nerve, 
sists  of  two  small  pieces,  which  pierce  separately  the  dura  mater 
opposite   the    anterior    condyloid   foramen ;    these   unite   after 
passing  through  that  aperture. 

Diitectum.  The  dissector  may  now  return  to  the  examination  Dissection 
of  the  trunk  of  the  carotid  artery  as  it  winds  through  the  °'  carotid, 
cavernous  sinus. 

On  the  opposite  side  of  the  head,  viz.   that  on  which  the  of  aympa- 
nerves  in  the  wall  of  the  cavernous  sinus  are  untouched,  an  ^^?  ^^^^' 
attempt  may  be  made  to  find  two  small  plexuses  of  the  sympa- 
thetic   on  the  carotid   artery ;    but  in   an   injected   body  this 
dissection  is  scarcely  possible. 

One  of  these   (cavernous)   is  near  the  root  of  the  anterior  cavernous, 
clinoid  process  ;  and  to  bring  it  into  view  it  will  be  necessary  to 
cut  off  that  piece  of  bone,  and  to  dissect  out  with  care  the  third, 
fourth,  fifth,  and  sixth  nerves,  looking  for  filaments  between 
them  and  the  plexus.    Another  plexus  (carotid),  joining  the  fiftli  carotid. 
and  sixth  nerves,  surroimds  the  artery  as  this  enters  the  sinus. 

The  INTERNAL  CAROTID  ARTERY  appears  in  the  base  of  the  ^^[J^^^ 
skull  at  the  apex  of  the  petrous  part  of  the  temporal  bone.     In  artery. 
its  ascent  to  the  brain  the  vessel  lies  in  the  space  of  the  cavernous 
sinus,  along  the  side  of  the  body  of  the  sphenoid  bone,  and  makes 
two  remarkable  bends,  so  as  to  look  like  the  letter  S  reclined. 
On  entering  the  sinus,  the  artery  ascends  at  first  to  the  posterior  winds 
clinoid  process ;  it  is  then  directed  forwards  to  the  root  of  the  cavernous 
anterior  process  of  the  same  name ;  and  lastly  it  turns  upwards  8i»»"*- 
internal  to  this  last  point  of  bone,  perforates  the  dura  mater 
bounding  the  sinus,  and  divides  into  cerebral  arteries  at  the  base 
of  the  brain.     In  this  course  the  artery  is  enveloped  by  nerves 
derived  from  the  sympathetic  in  the  neck. 

0  2 
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The  branches  of  the  arterj'  are  few.  In  the  sinus  there  are 
some  small  arteries  (arterisB  receptaculi)  for  the  supply  of  the 
dura  mater  and  the  bone,  the  nerves,  and  the  pituitary  body ; 
and  at  the  anterior  clinoid  process  the  ophthalmic  branch  arises. 

Tlie  terminal  branches  of  the  carotid  will  be  seen  in  the  dis- 
section of  the  base  of  the  brain. 

Sympathetic  Nerve.  Around  the  carotid  artery  is  a  pro- 
longation of  the  sympathetic  nerve  of  the  neck,  which  forms  the 
following  plexuses : — 

The  carotid  plexus  is  situate  on  the  outer  side  of  the  vessel, 
at  its  entrance  into  the  cavernous  sinus,  and  conmiunicates  with 
the  sixth  nerve  and  the  Gasserian  ganglion. 

The  cavernous  plexus  is  placed  l^low  the  bend  of  the  artery 
which  is  close  to  the  anterior  clinoid  process.  This  small  plexus 
is  more  immediately  connected  with  that  oflfset  of  the  upper 
cervical  ganglion  of  tlie  sympathetic,  which  courses  along  the 
iimer  side  of  the  carotid  artery.  Filaments  are  given  from  the 
plexus  to  imite  with  the  third,  fourth,  and  ophthalmic  ner\'es. 
One  filament  is  also  furnished  to  the  lenticular  ganglion,  either 
separately  from,  or  in  conjunction  with  the  nasal  nerve. 

After  fonning  those  plexuses,  the  nerves  surroimd  the  trunk 
of  the  carotid,  and  are  lost  chiellv  in  the  cerebral  membrane 
named  jna  mater ;  but  some  ascend  on  the  cerebiid  and  ophthal- 
mic bmnches  of  the  carotid,  and  one  oftset  is  said  to  enter  the 
eyeball  with  the  central  artery  of  the  retina. 

Petrosal  nerves.  Beneath  the  Gasserian  ganglion  is  the  large 
smperficml  petrosal  nerve,  entering  the  liiatus  Fallopii  to  join  the 
facial  nerve.  External  to  this  is  occasionally  seen  another  small 
petrosal  nerve  {external  sujyerficial),  which  S])rings  fix)in  the  sym- 
pathetic on  the  middle  meningeal  artery,  and  enters  the  lx>ne  to 
join  the  facial  nerve  with  the  preceding.  A  third,  the  smM 
petrosal  nerve,  is  contained  in  the  substance  of  the  temporal 
bone.  The  source  and  the  destination  of  those  three  small  ner\-es 
will  Ixj  afterwards  learnt.  It  will  suffice  now  for  the  student  to 
note  the  two  first,  and  to  see  that  they  are  kept  moist  and  fit  for 
examination  at  a  future  time. 

Directimis.  Now  the  biise  of  the  skull  has  been  completed,  a 
preservative  fluid  or  salt  should  be  ai)plied,  and  the  lla|>8  of  in- 
teguments shoubi  be  stitched  together  over  all. 
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Section  III. 


DISSECTION  OF  THE  FACE. 

Directions,  The  left  side  of  the  face  may  be  used  for  the  Diroctiong. 
muscles  and  vessels,  and  the  right  side  is  to  be  reserved  for  the 
nerves. 

Position,  The  previous  position  of  the  body  for  the  examina-  FjJ*'**^^  ^^ 
tion  of  the  base  of  the  skull  will  require  to  be  changed.     The 
head  is  to  be  lowered,  and  the  side  of  the  face  to  be  dissected  is 
to  be  placed  upwaids. 

Dissection.  As  a  preparatory  step,  the  muscular  fibres  of  the  l>l««ectioiw 
apertures  are  to  be  made  slightly  tense  by  inserting  a  small 
quantity  of  tow  or  cotton  wool  between  the  eyelids  and  the  eye- 
ball,  between  the  lips  and  the  teeth,  and  into  the  opening  of  the 
noee. 

First  lay  bare  the  sphincter  muscle  of  the  eyelids  by  a  circular 
incision,  only  skin  deep,  over  the  margin  of  the  orbit,  and  by 
raising  the  skin  of  the  lids  towards  the  aperture  of  the  eye. 
Much  care  must  be  taken  in  detaching  the  skin  from  the  thin,  ^JJ  ^^ 
and  oftentimes  pale  fibres  of  the  orbicular  muscle  of  the  lids,  akin  from 
otherwise  they  will  be  cut  away  in  consequence  of  the  little  JJ!Xlf  ^^ 
areolar  tissue  that  intervenes  between  the  two. 

Next  the  integument  is  to  be  removed  from  the  side  of  the  Jrom  the 
face  by  means  of  the  following  incisions :-— one  is  to  be  made  in       * 
front  of  the  ear,  from  above  the  zygomatic  arch  to  the  angle  of 
the  jaw ;  and  another  is  to  be  continued  from  the  last  point  along 
the  base  of  the  jaw  to  the  chin.     The  flap  of  skin  is  to  be  raised 
from  behind  forwards,  and  left  adherent  along  the  middle  line. 
On  the  side  of  the  nose  the  skin  is  closely  united  to  the  subjacent  ^°*  ^^ 
parts,  and  must  be  detached  with  caution.  Around  the  mouth  are  ^^  around 
many  fleshy  slips  that  extend  both  upwards  and  downwards  from  mouth. 
the  orbicular  muscle,  but  they  are  all  marked  so  distinctly  as  to 
escape  injury,  with  the  exception  of  the  small  risorius  muscle 
that  comes  from  the  ramus  of  the  lower  jaw  towards  the  comer 
of  the  mouth.     Whilst  removing  the  fat   from  these  muscles, 
each  fleshy  slip  may  be  made  tense  with  hooks. 

The  facial  vessels  and  their  branches  will  come  into  view  as  Facial 
the  parts  are  cleaned ;  but  the  nerves  may  be  disregarded  on 
this  side. 

In  front  of  the  ear  is  the  parotid  gland,  whose  duct  is  to  be  and  parotid 
preserved ;  this  is  on  a  level  with  the  meatus  auditorius,  and  ^ 
pierces  the  middle  of  the  cheek. 

Muscles  of  the  Face.  The  superficial  muscles  of  the  face  in  the  face 
are  gathered  around  the  apertures  of  the  nose,  eye,  and  mouth.  ,urround 
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An  orbitulftT  or  Kphincter  muscle  encirclea  the  aperture  of  tbe 
mil  the  mouth ;  aiid  other  muscli>a  nre  blended  with  each  to 
enlarge  the  opening  in  the  centre  of  the  fihres.  There  are  three 
distinct  grouiis  of  mu«cle« :  one  of  the  opening  of  the  cyplicU; 
another  of  the  nostril ;  and  a  third  of  the  aperture  of  the 
mouth.  One  of  the  miwclea  of  mastication,  viz.  the  maBseter, 
is  now  seen  between  the  jaws. 
UiikIh  of  Mdbcles  op  the  Nose.  The  muscles  of  the  nose  are  the 
''™''  following  :  pyramidalis  nasi,  compressor  nari»<,  levator  bJeb  nasi, 

dilatator  naris,  and  depressor  ahe  nasi, 
Fyramidalli  The  PTEAMIDALIB  NASI  (tig.  3,  ')  is  a  small  pjTamidal  Blip 
that  covers  the  nasal  Iwnc,  and  is  continuous  abcvo  with  the 
occipito-frontalis  nuiwle.  Over  the  cartilajrfnoufl  part  of  the 
nose  itii  fibreH  end  in  an  aponeurosis,  which  joins  that  of  the 
comprei^aor  naiis.  Along  its  inner  bonier  is  the  muscle  of  the 
opposite  side. 
Ugt_  AftioH.  This   muscle  makes   tight  the  skin  over  the  naaol 

cartilages,  bnt  renders  lax,  and  sometimes  wrinkles  transversely 
the  skin  towards  the  root  of  the  nose. 

Compressor  Naris.  Tliis  muscle  (fig.  2,  ')  ifl  not  well  seen 
ill  Aiier  the  examination  of  the  following  one.  Triangular 
in  shape,  it  ariaet  by  its  apex  from  the 
canine  fossa  of  the  upper  maxillary  bone. 
Tlie  fibres  arc  direcled  inwards,  q>iead- 
ing  out  at  the  same  time,  and  end  in  an 
nponcuroeis,  wliich  covers  the  cartilaginous 
imrt  of  the  nose,  and  Joins  the  tendon  of 
the  opposite  muscle.  This  muscle  is 
partly  concealeil  Iiy  the  neiln— the  common 
elevator  of  the  ala  of  the  nose  and  the 
upper  lip. 

Action.     It  stretches  the  skin  over  the 
cartilaginous  part  of  the  nose. 

The       LEVATOR        LABI!       8CPEBIOBI3 

AL^qcE  NASI  (tig.  2,  ')  is  placed  by  the 
side  of  the    nose,   and  arUo  from    the 
top  of   the   nasftl  process  of  the  npper 
madllnry  bone,   internal  to  the  attach- 
ment of  the  orbicularis.      As  the  fibics 
descend  from  the  inner  part  of  the  orbit, 
c  attached  by  a  narrow  slip  to  the  vnng  of 
the  nose,  whilst  the  rest  are  blended  inferiorly  with  the  orbicularis 
oris.     Near  its  origin  the  muscle  is  partly  concealed  by  the 

*  MoBClCH  of  the  now  and  mouth.  1.  Pjrramid&Ila  lmL  2.  CommoQ 
elevator  of  tho  nose  and  Up.  3.  CompreaBor  noru.  4  anil  5.  The  two 
■lipg  of  the  dilatator  naris.  S.  DBpresaor  ale  nasi  7*  ajid  7.  Orticnlaris 
nil,  attached  to  the  eeptom  naaL 


the  most  internal  a 
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orbicularis  palpebranim,  but  in  the  rest  of  its  extent  it  is  sub- 
cutaneous.    Its  outer  border  joins  the  elevator  of  the  upper  lip. 

Aeiiolu  As  the  name  expresses,  it  can  raise  the  upper  lip,  and  Use. 
draw  outwards  the  wing  of  the  nose,  dilating  the  aperture;  but 
it  Cin  enlarge  the  nostril  independently  of  the  lip,  as  when  the 
mouth  is  shut. 

Dilatator  Naris.  In  the  dense  tissue  on  the  outer  side  of  the  Dilator  of 
nostril,  are  found  a  few  muscular  fibres  both  at  the  fore  and  ^        ' 
hack  part  of  that  aperture  (fig.  2,  *,  and  '),  to  which  the  above 
name  has  been  given  by  Theile  :  they  are  seldom  visible  with- 
out a  lens.     The  anterior  slip,  ^,  passes  from  the  cartilage  of  the  anterior  and 
aperture  to  the  integument  of  the  margin  of  the  nostril ;  and  the 
pogtencTj  *,  arises  from  the  upper  jawbone  and  the  small  sesa-  ^Jj^°^ 
moid  cartilages,  and  ends  also  in  the  integuments  of  the  nostril. 

Action,  The  fibres  enlarge  the  nasal  opening  by  raising  and  Use. 
everting  the  front  and  back  of  the  wing  of  the  nose. 

The  DEPRESSOR  ALiE  NASI  (fig.  2,  ^)  will  be  seen  if  the  upper  ^S^®"*"^®^ 
lip  is  everted  and  the  mucous  membrane  is  removed  from  the 
side  of  the  fraonum  of  that  lip.  It  arises  below  the  nose  from 
a  depression  of  the  upper  jawbone  above  the  roots  of  the  second 
incisor  and  canine  teeth ;  and  ascends  to  be  inserted  into  the 
septum  nasi  and  the  posterior  part  of  the  ala  of  the  nose. 

Action,  Drawing  down  the  wing  of  the  nose,  and  turning  in  Uao. 
the  edge  of  the  dilated  nostril,  it  restores  the  aperture  to  the 
condition  of  a  state  of  rest. 

Muscles  of  the  Eyelids.  The  muscles  of  the  eyelids  are  Fourmus- 
four  in  number,  viz.  orbicularis  palpebrarum,  corrugator  super-  JfU.    *^* 
cilii,  levator  palpebrao  superioris,  and  tensor   tarsi.*     The  two 
latter  are  dissected  in  the  orbit,  and  will  be  described  with  that 
part. 

The   ORBICULARIS    PALPEBRARUM    (fig.    3,  ')    is   the   sphincter  Orbicularis 

muscle  closing  the  elliptical  opening  between  the  eyelids.     It  is  rv^: 

a  flat  and  thin  layer,  which  extends  from  the   margin  of  the 

lids  beyond  the  circumference  of  the  orbit.    From  a  diflference  in 

the  characters  of  the  fibres,  a  division  has  been  made  of  them  *^o  P*'*"- 

into  two  parts — outer  and  inner. 

The  external  fibres  (orbital  part),  the  best  marked,  are  fixed  ^J^J^*^ 
only  at  one  point,  viz.  the  inner  angle  of  the  orbit.  This  at- 
tachment (origin)  is  connected  with  the  surface  and  borders  of  J^^^ 
the  small  tendo  palpebrarum  or  tarsal  ligament ;  above  that 
tendon  with  the  nasal  process  of  the  upper  maxillary  bone,  and 
the  internal  angular  process  of  the  frontal  bone ;  and  below  the 
tendon  with  the  superior  maxillary  bone,  and  the  inner  part  of 
the  mai^n  of  the  orbit.     From  the  origin  the  fibres  are  directed 

*  The  tensor  iarai  muscle  (p.  51)  is  sometimes  described  as  a  port  of  the 
orbieiilaris. 
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outwardg,  givbg  riso  to  ovals,  which  lie  side  by  mde,  and  ^ 
crease  in  size  towards  the  outer  edge  of  the  muscle,  where  they 
project  beyond  thi  margin  of  the  orbit 

The  mtemal  fibres  (palpebial 

'^  part)    paler  and  finer  than  the 

~~  outer,  occupy  the  eyelids,   and 

;  fixed  at  both  the  outer  and 

ler  angles  of  the  orbit.    Int«i> 

nally  (ongin)    they  ai«   nnit«d 

with  the  teudo[>alpebranun,slid 

'   externally    (insertion)  with    the 

external  tarsal  ligament  and  the 

malar  bone  and  some  few  may 

blend   nith    the    orbital    patt. 

Close   to  the  cOia  or   eyelashes 

the    fibres   form    a    small     pale 

bundle     nhich     is     sometimes 

called  (ilviry 

The  muscle  is  mbcutaneong ; 
and  iu    circumference    is   fcee, 
I  except  above  where  it  is  blended 

with  the  occipito-frontalis.  Be- 
neath the  upper  half  of  the  orbicularis,  as  it  lies  on  the  margin 
of  the  orbit,  is  the  corrugator  supeicilii  muscle  with  the  snpra- 
orbital  vessels  and  nerve  ;  and  beneath  the  lower  half  is  port  of 
the  elevator  of  the  upper  lip.  The  outer  fibres  are  joined  occa- 
sionally by  slips   to   the  other   contiguous   muscles  below   the 

Uwofinnw  Actum.  The  inner  fibres  shut  the  eye  by  causing  the  lids  to 
approach  each  other ;  and  in  forced  contraction  the  outer  com- 
missure is  drawn  inwards.  In  closure  of  the  eye  the  lids  move 
unequally— the  upper  being  mnch  depressed,  and  the  lower 
slightly  elevated  and  moved  horizontally  inwanis. 

outer  flbr«.  When  the  outer  fibres  contract,  the  eyebrow  is  depressed,  and 
the  skin  over  the  edge  of  the  orbit  is  raised  into  a  roU  around 
the  eye,  so  as  to  protect  the  ball.  Elevation  of  the  upper  lip 
follows  contraction  of  the  outer  part  of  the  orbicularis,  in  conse- 
quence of  fibres  being  prolonged  to  the  levator  labii  superioris, 

uomittstcr       The  coBBTiQATOH  scpEBciLii  js  found  beneath  the  orbicularis, 

.Tipmllil  ^^  ^^^  jjjjjgj.  ^jjgjp  ^f  jjj^  ^^^jj  jj^  jj^j^  ^j^  ^^  ^■^^^  jjyj^j 
part  of  the  snperciliary  ridge  of  the  frontal  bone,  and  ai«  directed 

*  1.  Occiiiito-frontaliB.  2.  Orbicnlarii  palpebranun.  5.  Levatcr  latni 
inperiaris  et  aln  atii.  6.  Levator  Ubii  superioris.  7-  Levuter  angoli 
oria.  8.  ZygomaUcua  minor.  S.  ZygomatJcuB  major.  10.  Depretoot 
anguli  oris.  11.  DepreBBor  labii  inferioris.  13.  pointe  to  the  buccinator. 
14.  OrbicakriB  oria  15.  MaHseler.  IS,  17,  13.  Superior,  [waterior,  and 
anterior  aniicnlar.     1£>.  Flatrsma  mjoidea. 


MUSCLES  OF  THE  MOUTH.  25 

Aence  outwards  to  join  the  orbicular  musde  about  tbe  middle  blendiwith 
erf  the  orbital  arch.  It  is  a  short  muscle,  and  is  distinguished  orbicularis. 
bj  the  closeness  of  its  fibres. 

Aeticn,  It  draws  inwaids  and  downwards  the  mid-part  of  the  Use. 
ejolnow,  wrinkling  vertically  the  skin  near  the  nose,  and  stretch- 
ing that  outside  its  point  of  insertion. 

Muscles  of  thb  Mouth.  The  muscles  of  the  aperture  of  the  Muscles  of 
mouUi  consist  of  a  sphincter ;  an  elevator  of  the  upper  lip,  and  of  *^  mouth. 
the  angle  of  the  mouth ;  depressors  of  the  lower  lip  and  angle 
of  the  mouth,  with  an  elevator  of  the  lower  lip ;  together  with 
other  small  muscles  that  act  on  the  comer,  viz.  zygomatici  and 
risorius  of  Santorini.  Lastly,  the  buccinator  muscle  may  be 
reckoned  in  this  set,  as  it  acts  indirectly  on  the  comer  of  the 
mouth. 

The  ORBICULARIS   ORIS   MUSCLE    (Fig.    3,  ^*)  surrounds  the  sphincter  of 
opening  of  the  mouth,  and  is  united  with  the  several  muscles  *^®  mouth 
acting  on  that  aperture.    It  consists  of  two  parts,  inner  and  outer,  consists  of 
which  differ  much  in  the  appearance  and  arrangement  of  the  ^°  v»*t; 
fibres. 

The  inner  part  (fig.  2,  ^),  whose  fibres  are  pale  in  colour  and  inner  or 
fine  in  texture,  forms  a  rounded  thick  fasciculus,  which  reaches  ^^^^c^*^* 
outwards  from  the  margin  of  the  lip  to  the  arch  of  the  coronary 
artery.     The  fibres  of  this  portion  of  the  muscle  unattached  to  not  fixed  to 
bone,  blend  externally  with  the  buccinators,  and  some  pass  from  *^*"*** 
lip  to  lip  round  the  comer  of  the  mouth. 

The  outer  part  is  thin,  wide,  and  more  irregular  in  form,  and  Outer 
has  an  attachment  to  the  subjacent  bone,  besides  its  imion  with  "™'®8^""» 
the  adjacent  muscles.     In  the  upper  lip  it  is  attached,  on  each 
side  of  the  middle  line,  by  one  slip  (naso-labial)  to  the  back  of 
the  septum  of  the  nose  (fig.  2,  ^*) ;  and  by  another  to  the  outer 
surface  of  the  alveolar  margin  of  the  upper  jaw,  opposite  the 
canine  tooth,  and  external  to  the  depressor  of  the  wing  of  the  nose. 
In  the  lower  lip  it  is  fixed  on  each  side  into  the  inferior  jawbone,  fixed  to  noee 
on  the  outer  aspect,  opposite  the  canine  tooth,  or  extemal  to  the  JJ^^  ^*^' 
levator  labii  inferioris  muscle.     To  see  these  attachments  the  lip 
must  be  everted,  and  the  mucous  membrane  carefully  raised. 

The   inner   maigin  of  the  muscle  is  free,  and  bounds  the  connoc- 
aperture  of  the  mouth ;  whilst  the  outer  edge  blends  with  the  ***^'**- 
different  muscles  that  elevate  or  depress  the  lips  and  the  angle 
of  the  mouth.     Beneath  the  orbicularis  in  each  lip  is  the  coro- 
nary artery,  with  the  mucous  membrane  and  the  labial  glands. 

Action.  Both  parts  of  the  muscle  contracting,   the  lips  are  Use  of  both 
pressed  together  and  projected  forwards,  and  the  aperture  of  the  P*''*^ 
mouth  is  diminished  transversely  by  the  approximation  of  the 
comers  towards  each  other. 

The  inner  fibres  acting  alone  will  turn  inwards  the  red  part  ^"^  *^®■•• 
of  the  lip,  and  diminish  the  width  of  the  buccal  opening. 
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Outer  alone. 


Eleratorof 
upper  Up. 


Oonnoc- 
tioma. 


Uho. 


Depreaeorof 
lower  lip 


lain  the 
middle  of 
chin. 

Use. 


Elevator  of 
chin. 


Use. 


Elevator  of 
the  angle 


Joins 
depressor. 

Use. 


The  outer  fibres  press  the  lips  against  the  dental  arches,  the 
free  edges  being  protruded  and  somewhat  everted.  At  the  same 
time  the  centre  part  of  the  nose  is  depressed,  and  the  chin  raised 
by  means  of  the  fleshy  slips  connected  with  those  parts. 

The  LEVATOR  LABii  8UPERIORI8  (fig.  3,  ®)  extends  vertically 
from  the  lower  margin  of  the  orbit  to  the  orbicularis  oris.  It 
arises  from  the  upper  maxillary  and  malar  bones  above  the 
infra-orbital  foramen,  and  blends  infcriorly  w^ith  the  orbicularis 
oris.  Near  the  orbit  the  muscle  is  overlapped  by  the  orbicularis 
palpebrarum,  but  below  that  spot  it  is  subcutaneous.  By  its 
inner  side  it  joins  the  common  elevator  of  the  ala  of  the  nose  and 
upper  lip ;  and  to  its  outer  side  lie  the  zygomatic  muscles,  the 
small  one  joining  it.  Beneath  it  are  the  infra-orbital  vessels  and 
nerve. 

Action.  By  the  action  of  this  muscle  the  upper  lip  is  raised, 
and  the  skin  of  the  cheek  is  bulged  below  the  eye. 

The  DEPRESSOR  LABII  INFERI0RI8  (fig.  3,  ")  is  Opposite  the 
elevator  of  the  upper  lip,  and  has  much  yellow  fat  mixed  with 
its  fibres.  The  muscle  has  a  wide  arigin  from  a  depression  on 
the  front  of  the  lower  jaw,  reaching  backwards  from  near  the 
symphysis  to  a  little  beyond  the  hole  for  the  labial  vessels  and 
nerve  ;  ascending  thence  it  is  united  with  the  orbicularis  in  the 
lower  lip.  Its  inner  border  joins  the  muscle  of  the  opposite 
side,  and  its  outer  is  overlapped  by  the  depressor  anguli  oris. 

Action.  If  one  muscle  contracts,  the  half  of  the  lip  of  the 
same  side  is  depressed  and  everted ;  but  by  the  use  of  both 
muscles,  the  whole  lip  is  lowerai  and  turned  outwards,  and 
rendered  tense  at  the  centre. 

The  LEVATOR  LABII  iNFERiORis  (fig.  3,  **)  is  a  Small  muscle 
on  the  side  of  the  fncnum  of  the  lower  lip,  which  is  opposite  to 
the  depressor  of  the  ala  of  the  nose  in  the  upper  lip.  When  the  lip 
has  been  everted  and  the  mucous  membrane  removed,  the  muscle 
will  be  seen  to  arise  from  a  fossa  near  the  symphysis  of  the 
lower  jaw,  and  to  descend  to  its  insertion  into  the  integument  of 
the  chin.  Its  position  is  internal  to  the  depressor  of  the  lip,  and 
the  attachment  of  the  orbicularis. 

Action.  It  indents  the  skin  of  the  chin  opposite  its  insertion, 
and  assists  in  raising  the  lower  lip. 

The  LEVATOR  AKGULi  ORIS  (fig,  3,  ')  has  weU-marked  fibres, 
and  is  partly  concealed  by  the  levator  labii  superioris.  Arising 
from  the  canine  fossa  beneath  the  infra-orbital  foramen,  its 
fibres  spread  out  towards  the  angle  of  the  mouth  where  they  are 
superficial  to  the  buccinator,  and  mix  with  the  rest  of  the 
muscles,  but  the  greater  number  are  continued  into  the  de- 
pressor anguli  oris  and  the  lower  lip. 

Action.  This  muscle  elevates  the  comer  of  the  mouth,  and 
acts  as  an  antagonist  to  the  depressor. 
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The  DEPRESSOR  ANOULI  ORIS  (fig.  3,  ^°)  is  triangnlar  in  shape ;  Depressor  of 
it  ariie$  from  the  oblique  line  on  the  outer  surface  of  the  lower  *"* 
jaw,  and  ascending  to  the  angle  of  the  mouth,  its  fibres  are  pro- 
longed into  the  elevator  of  the  angle.  This  muscle  conceals  the 
labial  branch  of  the  inferior  dental  vessels  and  nerve.  At  its 
origin  the  depressor  is  united  with  the  platysma  myoides,  and 
near  its  insertion  with  the  nsorius  muscle. 

Action,  The  angle  of  the  mouth  is  drawn  downwards  and  Use. 
backwards,  as  is  exemplified  in  a  sorrowful  countenance. 

The  ZYOOiiATic  MUSCLES  (fig.  3,  ®,  •)  are  directed  obliquely  from  zygomatic 
the  arch  of  the  same  name  towards  the  angle  of  the  mouth.  "»^cles : 
One  is  longer  and  larger  than  the  other  ;  and  they  are  therefore 
named  major  and  minor. 

The  zygomaticus  major, ',  arises  from  the  outer  part  of  the  lai^o  and 
malar  bone,  and  is  inserted  into  the  angle  of  the  mouth. 

The  zygomeUicus  minora  ^,  is  attached  to  the  malar  bone  ante-  "^aU. 
rior   to  the   other,    and   blends  with  the  fibres  of  the  special 
elevator  of  the  upper  lip. 

Action.  The  large  muscle  inclines  upwards  and  backwards  the  Use. 
comer  of  the  mouth  ;  and  the  small  one  assists  the  levator  labii 
superioris  in  raising  the  upper  lip. 

The  RisoRius  MUSCLE  (Santorini)  is  a  thin  and  narrow  bundle  Risorius 
of  fibres,  sometimes  divided  into  two  or  more  parts,  which  arises  ™^**'^<^ 
extemally  from  ^he  fascia  over  the  masseter  muscle,  and  is  con- 
nected intemall}  with  the  apex  of  the  depressor  anguli  oris. 

Actum,  The  use  of  this  muscle  is  indicated  by  its  name,  as  it  Use. 
retracts  the  comer  of  the  mouth  in  laughing. 

The  BUCCINATOR  (fig.  3,  ")    is   a   flat  and   thin  muscle   of  Buccinator 
the  cheek,  and  occupies  the  interval  between  the  jaws.     The  ™"*'^** 
muscle  arises  from  the  outer  surface  of  the  alveolar  borders  of  Origin. 
the  upper  and  lower  maxillae,  as  far  forwards  in  each  as  the 
first  molar  tooth ;  and  in  the  interval  between  the  jaws  it  is 
attached  to  a  band  of  fascia — the  pterygo-maxillary  ligament. 
From  the  origin  the  fibres  are  directed  forwards  to  the  angle  of  insertion  at 
the  mouth,  where  they  mix  with  the  other  muscles  and  with  both  ^hemouUi. 
parts  of  the  orbicularis  ;  and  as  some  of  the  central  fibres  descend 
to  the  lower  lip  whilst  others  ascend  to  the  upper  lip,  a  decussa- 
tion takes  place  at  the  comer  of  the  mouth. 

On  the  cutaneous  surface  of  the  buccinator  are  the  different  Parts  in  con- 
muscles  that  converge  to  the  angle  of  the  mouth  ;  and  crossing  ***''  ^  *" 
the  upper  part  is  the  duct  of  the  parotid  gland,  which  perforates 
the  muscle  opposite  the  second  upper  molar  tooth.  Internally 
the  miiscle  is  lined  by  the  mucous  membrane  of  the  mouth,  and 
ejLtemally  it  is  covered  by  a  fascia  (bucco-pharyngeal)  that  is 
continued  to  the  pharynx.  By  its  intermaxillary  origin  the 
bfaccinatoT  corresponds  with  the  attachment  of  the  superior  con- 
fftrictoT  of  the  pharynx. 
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Action,  By  one  muscle  the  comer  of  the  mouth  is  retracted 
and  the  check  wrinkled.  By  both  acting  the  aperture  of  th^ 
mouth  is  widened  transversely. 

In  mastication  the  cheek  is  pressed  by  the  muscular  contrac- 
tion against  the  dental  arches,  when  the  comer  of  the  mouth  is 
fixed  by  the  sphincter. 

In  the  expulsion  of  air  from  the  mouth,  as  in  whistling,  the 
muscle  is  contracted  so  as  to  prevent  bulging  of  the  cheek  ;  but 
in  the  use  of  a  blow-pipe  it  is  distended  over  the  volume  of  air 
contained  in  the  mouth,  and  drives  out  a  continuous  stream  of 
air  by  its  action. 

The  VESSELS  OF  THE  FACE  are  the  facial  and  transverse  facial 
arteries  with  their  accompanying  veins.  The  arteries  are 
branches  of  the  external  carotid ;  and  the  facial  vein  is  received 
into  the  internal  jugular  trunk. 

The  facial  artery  emerges  from  the  neck,  and  appears  on  the 
lower  jaw  anterior  to  the  masseter  muscle.  From  this  point  the 
artery  ascends  in  a  tortuous  manner,  near  the  angle  of  the  mouth 
and  the  side  of  the  nose,  to  the  inner  angle  of  the  orbit,  where  it 
antustomoses  with  the  ophthalmic  artery.  The  course  of  the 
vessel  is  comparatively  superficial,  though  lying  in  the  mass  of 
fittt  of  the  inner  part  of  the  cheek.  At  first  the  artery  Ib  con- 
cealed by  the  platysma  whilst  crassing  the  jaw,  but  this  thin 
muscle  does  not  prevent  pulsation  being  recognised  during 
life;  and  near  the  mouth  the  large  zygomatic  muscle  is  super- 
ficial to  it.  The  vessel  rests  successively  on  the  lower  jaw, 
buccinator  muscle,  elevator  of  the  angle  of  the  mouth,  and 
elevator  of  the  upper  lip.  Accompanying  the  artery  is  the  facial 
vein,  which  is  nearly  a  straight  tube,  and  lies  to  the  outer  side. 

Branches,  From  the  outer  side  of  the  vessel  unnamed  branches 
are  famished  to  the  muscles  and  integuments,  some  of  which 
anastomose  with  the  transverse  facial  artery.  From  the  inner 
side  are  given  the  following  branches  : — 

The  inferior  labial  branch  runs  inwards  beneath  the  depressor 
anguli  oris  muscle,  and  is  distributed  between  the  lower  lip  and 
chin ;  it  communicates  with  the  inferior  coronary,  and  with  the 
labial  branch  of  the  inferior  dental  artery. 

Coronary  branches.  There  is  one  for  each  lip  (superior  and 
inferior),  which  arise  together  or  separately  from  the  facial,  and 
are  directed  inwards  between  the  orbicular  muscle  and  the 
mucous  membrane  of  the  lip,  till  they  inosculate  with  the  cor- 
responding branches  of  the  opposite  side.  From  the  arterial 
arches  thus  formed,  offsets  are  supplied  to  the  lipd  and  labial 
glands.  From  the  arch  in  the  upper  lip  a  branch  is  given  to 
each  side  of  the  septum  of  the  nose, — artery  of  the  septum. 

The  lateral  nasal  branch  arises  opposite  the  ala  nasi,  and 
passes  beneath  the  levator  labii  Euperioris  alaoque  nasi  to  the 
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fdde  of  the  nose  where  it  anastomoses  with  the  nasal  branch  of 
the  ophthalmic  artery. 

The  angular  branch  ia  the  terminal  twig  of  the  facial  artery  Anfnilar 
at  the  inner  angle  of  the  orbit,  and  joins  with  a  branch  (nasal)  **"*"***** 
of  the  ophthalmic  artery. 

The  facial  vein  commences  at  the  root  of  the  nose  by  a  small  Fadai  ▼ein 
vein  named  angular  (p.  6).     It  then  crosses  over  the  elevator  of 
the  upper  lip,  and  separating  from  the  artery,  coiirscs  beneath  away  from 
the  large  zygomatic  muscle  to  the  side  of  the  jaw.     Afterwards  "■*®^» 
it  has  a  short  course  in  the  neck  to  join  the  internal  jugular 
vein. 

Branches.  At  the  inner  side  of  the  orbit  it  receives  veins  Joined  by 
from  the  lower  eyelid,  inferior  palpebral,  and  from  the  side  of  the  "^^^  **" 
nose.  Below  the  orbit  it  is  joined  by  the  infra-orbital  vein,  also 
by  a  laige  branch  that  comes  from  the  pterygoid  region,  ante- 
rior internal  maxillary ;  and  thence  to  its  termination  by  veins 
corresponding  with  the  branches  of  the  artery  in  the  face  and 
neck. 

The  transverse  fadal  artery  is  a  branch  of  the  temporal,  and  Tranaveree 
appears  in  the  face  at  the  anterior  lK)rder  of  the  parotid  gland.  art«T- 

It  lies  by  the  side  of  the  parotid  duct,  with  branches  of  the  facial 
nerve,  and  distributes  offsets  to  the  muscles  and  integuments ; 
some  branches  anastomose  with  the  facial  arterv. 

Dissection,  The  parotid  gland  may  be  next  displayed.  To  see  Lay  bare  the 
the  gland,  raise  the  skin  from  the  surface  towards  the  ear  by  ^^"^ 
means  of  a  cut  from  the  base  of  the  jaw  to  the  anterior  border  of 
the  stemo-mastoid  muscle ;  this  cut  may  be  united  with  that 
made  for  the  dissection  of  the  posterior  muscle  of  the  ear.  A 
strong  fascia  covers  the  gland,  and  is  connected  above  and  behind 
to  the  zygomatic  arch  and  the  cartilage  of  the  ear,  but  is  con- 
tinued over  the  face  in  front ;  this  is  to  be  removed.  The  great 
auricular  nerve  wiU  be  seen  ascending  to  the  lobe  of  the  ear ;  and 
one  or  two  small  glands  rest  on  the  surface  of  the  parotid. 

The  PAROTID  (fig.  14,  *®)  is  the  largest  of  the  salivary  glands.  Parotid 
It  occupies  the  space  between  the  ear  and  the  lower  jaw,  and  is  ^ 
named  from  its  position.     Its  excretory  duct  enters  the  mouth 
through  the  middle  of  the  cheek. 

The  shape  of  tlie  gland  is  irregular,  and  is  determined  some-  irregulv:  in 
what  by  the  bounding  parts.  Thus  inferiorly,  where  there  is  not 
any  resisting  structure,  the  parotid  projects  into  the  neck,  and 
comes  into  close  proximity  with  the  sub-maxillary  glaud,  though 
separated  from  it  by  a  process  of  the  cervical  fascia  ;  a  line  from  coimectioiu; 
the  angle  of  the  jaw  to  the  stemo-mastoid  muscle  marks  usually 
the  extent  of  the  gland  in  this  direction.  Above,  the  parotid  is 
limited  by  the  zygomatic  arch  and  the  temporal  bone.  Along 
the  posterior  part  the  stemo-mastoid  muscle  extends ;  but  ante- 
riorly the  gland  projects  somewhat  on  the  face,  and  in  this 
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direction  a  small  accessory  part,  socia  parotidisy  is  prolonged  from 
it  over  the  masseter. 

Connected  with  the  anterior  l)order  is  the  excretory  duct — duct 
of  Stenson  (ductus  Stenonis),  which  crosses  the  masseter  below 
the  socia  parotidis,  and  perforates  the  check  obliquely  opposite 
the  second  molar  tooth  of  the  up|)er  jaw.  The  duct  lies  between 
the  transverse  facial  artery  and  some  branches  of  the  facial  nerve, 
the  latter  being  Ijelow  it.  A  line  drawn  from  the  meatus  audi- 
tonus  to  a  little  below  the  nostril  would  mark  the  level  of  the 
duct  in  the  face ;  and  the  central  point  of  the  line  would  be 
opposite  the  opening  into  the  mouth.  The  length  of  the  duct  is 
about  two  inches  and  a  half ;  and  its  capacity  is  large  enough  to 
allow  a  small  prol)e  to  pass,  but  the  opening  into  the  mouth  is 
much  le^ss. 

The  cutaneous  surface  of  the  parotid  is  smooth,  and  one  or  two 
lymphatic  glands  are  seatetl  on  it ;  but  from  the  deep  part  pro- 
cesses are  sent  into  the  inequalities  of  the  space  between  the  jaw 
and  the  mastoid  process. 

Dissection,  By  removing  with  caution  the  parotid  gland,  the 
hollows  that  it  fills  will  come  into  view :  at  the  same  time  the 
dissector  will  see  the  vessels  and  nerves  that  pass  through  it.  An 
examination  of  the  processes  of  the  gland,  and  of  the  number  of 
important  vessels  that  are  in  relation  w4th  it,  will  demonstrate 
the  impossibility  of  completely  removing  this  body,  and  the 
dangers  attending  any  operation  on  it.  The  duct  may  now  be 
opened,  and  a  good-sized  i)in  may  be  passed  along  it  to  the  mouth 
to  show  the  diminished  size  of  its  aperture. 

Two  large  processes  of  the  gland  extend  deeply  into  the  neck. 
One  dips  behind  the  styloid  process,  and  projects  beneath  the 
mastoid  process  and  stemo-mastoid  muscle,  whilst  it  reaches  also 
the  deep  vessels  and  nerves  of  the  neck.  The  other  piece  is 
situate  in  front  of  the  styloid  process  ;  it  passes  into  the  glenoid 
hollow  behind  the  articulation  of  the  lower  jaw,  and  sinks  be- 
neath the  ramus  of  that  bone  along  the  internal  maxillary  artery. 

Passing  through  the  middle  of  the  gland  is  the  external  carotid 
arter}',  which  ascends  behind  the  ramus  of  the  jaw,  and  furnishes 
the  auricular,  superficial  temporal,  and  internal  maxillary  branches. 
Superficial  to  the  artery  is  the  trunk  formed  by  the  junction  of 
the  temporal  and  internal  maxillary  veins,  from  which  the  ex- 
ternal jugular  vein  springs ;  and  this  common  trunk,  receiving 
some  veins  from  the  parotid,  is  connected  with  the  internal 
jugular  vein  by  a  branch  through  the  gland.*    Crossing  the  gland 


*  Oftentimes  a  different  arrangement  of  these  veins  will  be  found. 
In  such  case  the  external  jugular  is  continued  from  the  occipital  (half 
or  all)  and  posterior  aurictdar  veins ;  whilst  the  temporal  and  internal 
maxillary  veins  unite  to  form  a  trunk  (temporo-maxillary),  which  receives 
the  facial  below  the  jaw,  and  opens  into  the  internal  jugular  Fein  opposite 
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than  behind  fonranlB  is  the  trunk  of  the  facial  nerve,  which 
paasea  over  the  artery,  and  distrihut«8  its  bianchca  through 
the  puotid.  The  superficial  temporal  branch  of  the  inferior 
maTJlUiy  nerve  lies  above  the  upper  part  of  the  glandular  mass ; 
nnd  (doeta  of  the  great  ouricul&r  nerve  pierce  the  gland  at  the 
lower  part,  and  join  the  (aciaL 

The  ttnulurt  of  the  parotid  resemblea  that  of  the  other  aali-  ^*""  "' 
vaiy  glands.  The  glandular  mass  is  divided  into  numerous  ^ 
small  lobnles  hy  intervening  pioceases  of  fascia ;  and  each  lobule 
consiita  of  a  set  of  the  fine  closed  eoccular  extremities  of  the 
excretory  duct,  which  are  lined  by  flattened  and  nucleated  epi- 
thelium, and  surrounded  by  capillary  vessels.  These  little  sacs 
form  by  their  aggregation  the  mass  of  each  lobnle. 

From  the  lobules  issue  small  ducts,  which  unite  to  form  larger 
tubes,  and  finally  all  the  ducts  of  the  gland  are  collected  into 
one.     An  examination  of   the  common  duct   (duct  of  Stenson) 
will  show  it  to  be  cum[)oaed  of  on  cikmol  fibrous  coat,  con-  Thadiictiiai 
Msting  of  white  and  elastic  fibres  ;  and  of  an  internal  mucous  ""  "*"" 
coot  which  is  covered  with  columnar  epithelium. 

The  parotid  receives  its  arterie»  from  the  external  carotid  ;  and  Ve«ii>  uul 
its  nerva  from  the   »ympatlietic,  auriculo-teniiwral  of  the  filth,  "o"**- 
facial,  and  great  auricular.     Its  lymphatics  join  those  of  the  neck. 

Two  or  three  small  molar  glands  lie  along  the  origin  of  the  Molar 
bnccinator,  and  open  into  the  mouth  near  the  last  molar  tooth  *"'"'' 
hj  separate  ducts. 

CAATlnAOEB  OY  THE  NuBE.  Tliese  close  the  anterior  nasal  Ku^outi- 
qierlnre  in  the  skeleton,  and  form  part 
of  the  outer  nose  and  the  septum.  They 
are  five  in  number,  two  on  each  side — 
lateral  cartilage  and  curtilage  of  the  nper- 
tore ;  together  with  a  central  one,  or  the 
cartilage  of  the  septum  of  the  nose.  Only 
the  lateral  cartilages  ore  seen  in  this  stage 
of  the  dissection. 

Ditteetvm.  The  lateral  cartilages  will 
be  seen  when  all  the  muscular  and 
fibrous  structure  of  the  left  side  of  the 
nose,  and  the  skin  of  the  lower  part  of 
the  nostril  of  the  same  side,  have  been 
taken  away.  By  turning  aside  the  Literal 
t^artilages  that  of  the  septum  will  appear  in 
the  middle  line. 

The  vpper  lateral  cartilage  (fig.  4,  ')  is  flattened,  and  is  some-  Tha  upper 

tlw  nppar  boidor  of  Uie  thjroid  cartUags.  When  this  condition  eusts,  the 
tiMjion>-iii»Ti  lliry  tnnk  accompanies  the  eitemal  carotid  artcrj. 

*  I^tenil  caitUages  of  the  noM  (Arnold).     1.  Opper  latenl  cartilage. 
2.  Unrar  lattnl,  or  the  cartilage  of  the  apertnre. 


Pig  4.'' 
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what  triangular  in  form.  Posteriorly  it  is  attached  to  the  nasal 
and  superior  maxillary  bones  ;  and  anteriorly  it  meets  the  one  of 
the  opposite  side  for  a  short  distance  above,  but  the  two  are  sepa- 
rated l^elow  by  an  interval,  in  which  the  cartilage  of  the  sep- 
tum appears.  Inferiorly  the. lateral  cartilage  is  contiguous  to  the 
cartilage  of  the  aperture,  and  is  connected  to  it  by  fibrous  tissue. 

The  cartilage  of  the  aperture  (lig.  4,  ')  forms  nearly  a  ring 
around  the  oj)ening  of  the  nose.  In  front  it  is  bent  at  an  acute 
angle,  and  from  this  point  a  part  extends  backwards  on  both  the 
outer  and  inner  sides  of  the  nostril.  The  cartilage  of  the  aper- 
ture has  not  any  attachment  directly  to  bone ;  but  it  is  united 
above  to  the  lateral  cartilage  by  fibrous  tissue,  and  is  connected 
below  with  the  dense  teguments  that  form  the  margin  of  the 
aperture  of  the  nostril.  At  the  tip  of  the  nose  the  cartilages  of 
opposite  sides  touch. 

The  2>(J^rt  of  the  cartilage,  wliich  bounds  the  oi)ening  externally, 
does  not  reach  do^^'n wards  to  the  margin  of  the  nostril,  but  ceases 
on  a  level  with  the  gnjove  on  the  outer  aspect  of  the  wing  of  the 
nose ;  it  is  narrow  and  pointed  behind,  but  swells  out  in  front, 
and  foiins  with  its  fellow  the  apex  of  the  nose. 

Tlie  inner  jxirt  is  narrower,  and  projects  backwards  along  the 
septum  of  the  nose  nearly  to  the  superior  maxillary  bone ;  it 
assists  in  the  fonuation  of  the  pjirtitiou  between  the  nostrils,  and 
extends  below  the  level  of  the  septum  nasi. 

Behind  the  outer  half  of  the  cartilage  of  the  aperture,  in  the 
dense  tissue  that  fixes  it  to  the  bone,  are  two  or  three  smaU 
pieces  of  cartilage — cartilagin^^  minores  vel  8emm<yidemj  which 
seem  to  result  from  the  breaking  up  of  the  hinder  extremity  of 
the  caitilage  of  the  aperture. 

The  Appendages  of  the  Eye  include  the  eyebrow,  the  eye- 
lid, and  the  lachrymal  apparatus.  Some  of  these  can  be  exa- 
mined now  on  the  opposite  side  of  the  face.  The  apparatus  for 
the  tears  will  be  dissected  after  the  orbit  has  been  completed. 

The  eyebrow  (supercilium)  is  a  curved  eminence  just  above  the 
eye,  which  is  placed  over  the  orbital  arch  of  the  frontal  bone. 
It  consists  of  thickenexl  integuments,  and  its  prominence  is  in 
part  due  to  the  subjacent  orbicularis  palpebrarum.  It  is  fui^ 
nislied  with  long  coarse  hairs,  which  are  directed  outwards,  and 
towards  one  another. 

The  eyelids  are  two  moveable  semilunar  folds  in  front  of  the 
eye,  which  can  be  approached  or  separated  over  the  eyebalL 
The  upi^er  lid  is  the  largest  and  the  most  moveable,  and  descends 
below  the  middle  of  the  eyeball  when  the  two  meet ;  it  is  also 
provided  with  a  special  muscle  to  raise  it.  The  interval  between 
the  open  lids  is  named  fissura  palpebrarum.  Externally  and  in- 
ternally they  are  unit<jd  by  a  commissure  or  canthus. 

The  free  margin  is  thicker  than  the  rest  of  the  lid,  and  is 
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N:iuiluiiar  in  form  for  the  most  part  (fig.  11) ;  but  towanls  the 

^xmer  side,  or  about  a^quarter  of  an  inch  from  the  commissure, 

it  becomes  straighter.     At  the  spot  where  the  two  parts  join  is  PapUio. 

H  small  white  eminence,  the  papilla  lachrymcUit ;  and  in  this  is 

the  jNUKtum  lachrymaU  or  the  opening  of  the  canal  for  the  tears.   Punctum. 

This  margin  is  provided  anteriorly  with  the  eyelashes,  and  Hain  and 
near  the  posterior  edge  with  a  row  of  small  openings  of  the  *P®rtu*^- 
Meibomian  glands  :  but  both  the  cilia  and  the  glands  are  absent 
from  the  part  of  the  lid  which  is  internal  to  the  opening  of  the 
ponctum  lachrymale.  The  free  margin  of  each  lid  is  sharp  at 
the  anterior  edge  where  it  touches  its  fellow ;  but  is  rounded  at 
the  posterior,  so  as  to  leave  an  interval  between  it  and  the  ball 
for  the  passage  inwards  of  fluid. 

The  eyela^ies  (cilia)  are  two  or  more  rows  of  curved  hairs,  Eyelashes. 
which  are  fixed  into  the  anterior  edge  of  the  free  border  of  the 
lid ;  they  are  laigest  in  the  upper  lid,  and  diminish  in  length 
from  the  centre  towards  the  sides.     The  cilia  are  convex  towards 
one  another,  and  cross  when  the  lids  are  shut. 

SrancTURE  of  the  Etblids.  Each  lid  consists  fundamen-  Different 
tally  of  a  piece  of  cartilage  attached  to  the  bone  by  ligaments.  5£j"  *^*" 
Superficial  to  this  framework  are  the  integuments  with  a  layer 
of  fibres  of  the  orbicularis  palpebrarum,  and  beneath  it  a  mucous 
lining  of  the  conjunctiva.  The  upper  lid  has  also  the  tendon 
of  the  levator  palpebrso.  Vessels  and  nerves  are  contained  in 
the  lids. 

Dissection,  The  student  may  learn  the  structure  of  the  lids  on  Examine 
the  left  side,  on  which  the  muscles  are  dissected.  Let  the  bit  y^JJ 
of  tow  or  wool  remain  beneath  the  lids ;  and  let  the  palpebral 
part  of  the  orbicularis  palpebrarum  be  thrown  inwards  by  means 
of  an  incision  around  the  margin  of  the  orbit.  In  raising  the 
muscle  care  must  be  taken  of  the  thin  membranous  palpebral 
ligament,  and  of  the  vessels  and  nerves  of  the  lid. 

Orbieuiaris  palpebrarum.  The  palpebral  fibres  of  this  muscle  JS^^Jj- 
form  a  pale  layer  which  reaches  the  fr%e  edge  of  the  eyelids 
(p.  24).     A  thin  stratum  of  areolar  tissue  without  fat  unites  the 
muscle  with  the  skin. 

The  palpebnU  ligament  is  a  stratum  of  fibrous  membrane,  A  fibrous 
which  is  continued  from  the  margin  of  the  orbit  to  join  the^^*^* 
ciliary  or  free  edge  of  each  tarsal  cartilage.     At  the  inner  part 
of  the  orbit  the  ligament  is  thin  and  loose,  but  at  the  outer  part 
it  is  somewhat  thicker  and  stronger. 

The  tarsal  cartilages,  one  for  each  eyelid,  maintain  the  form  Cartilage 
and  give  strength  to  the  lids,  and  are  formed  of  yellow  or  spongy  ^'^fidT 
cartilage.     Each  is  fixed  internally  by  the  ligament  or  tendon  of 
the  eyeUds,  and  externally  by  a  fibrous  band — external  tarsal 
ligamawtj  to  the  outer  part  of  the  orbit.      The  margin  corre- 
sponding with  the  edge  of  the  lid  ia  free,  and  thicker  than  the 
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rest  of  the  cartilage.     On  the  inner  snrface  each  cartilage  is 
lined  by  the  mucous  membrane  or  conjunctiva. 

The  cartilages  are  not  alike  in  the  two  lids.  In  the  upper 
eyelid,  where  the  cartilage  is  largest,  it  is  crescentic  in  sh^ 
and  is  about  half  an  inch  wide  in  the  centre ;  and  to  its  foe 
part  the  tendon  of  the  levator  palpebrse  is  attached.  In  tbe 
lower  lid  the  cartilage  is  a  narrow  band,  about  two  lines  broad| 
with  borders  nearly  straight. 

Ligament  or  tendon  of  the  eyelids  (tendo  palpebranun,  internal 
tarsal  ligament)  is  a  small  fibrous  band  at  the  inner  part  of  the 
orbit,  which  serves  to  fix  the  lids,  and  is  attached  to  the  anterior 
margin  of  the  lachrymal  groove  in  the  upper  jaw.  It  is  about 
a  quarter  of  an  inch  long,  and  divides  into  two  processes,  which 
are  imited  one  with  each  tarsal  cartilage.  This  ligament  croeees 
over  the  lachrymal  sac,  to  which  it  gives  a  fibrous  expansion, 
and  the  fleshy  fibres  of  the  orbicularis  palpebrarum  arise 
from  it. 

The  Meibomian  glands  or  follicles  are  placed  in  grooyes  on 
the  ocular  surface  of  the  tarsal  cartilages.  They  extend, 
parallel  to  one  another,  from  the  thick  towards  the  opposite 
margin  of  the  cartilage  ;  and  their  number  is  about  thirty  in  the 
upper,  and  twenty  in  the  lower  lid.  The  apertures  of  the 
glands  open  in  a  line  on  the  free  border  of  the  lid  near  the 
posterior  edge. 

Each  gland  is  a  small  yellowish  tube,  closed  at  one  end,  and 
having  minute  lateral  csocal  appendages  connected  with  it. 
Each  contains  a  sebaceous  secretion,  and  is  lined  by  flattened 
epithelium. 

If  the  palpebral  ligament  be  cut  through  in  the  upper  lid, 
the  tendon  of  the  levator  palpebrce  will  be  seen  to  be  inserted  into 
all  the  fore  part  of  the  tarsal  cartilage  by  a  wide  aponeurotic 
expansion. 

The  conjunctiva,  or  the  mucous  membrane,  lines  the  interior 
of  the  eyelids,  and  covers  the  anterior  part  of  the  ball  of  the  eye. 
Inside  the  lids  it  is  inseparably  united  to  the  tarsal  cartilages, 
and  has  numerous  fine  papillad.  At  the  free  margin  of  the  lid 
this  membrane  joins  the  conmion  integuments.  Through  the 
lachxymal  canals  and  sac  it  is  continuous  with  the  pituitary 
membrane  of  the  nose. 

At  the  inner  commissure  of  the  eyelids  the  conjunctiva  forms 
a  prominent  and  fleshy-looking  body — caruncuIa'lachrymcUiSy 
(fig.  11, ')  which  contains  a  group  of  mucous  follicles,  and  has  a 
few  minute  hairs  on  its  surface.  External  to  the  caruncle  is  a 
small  fold  of  the  mucous  membrane — ^lica  semilunaris  (fig.  8,  ^) ; 
this  extends  to  the  ball  of  the  eye,  and  represents  the  membrana 
nictitans  of  birds. 

Bloodvessels  of  the  eydids.   The  arteries  of  the   eyelids   are 
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furnished  by  the  ophthalmic  artery,  and  come  from  the  palpebral 
and  lachiymal  branches  : — 

The  palpdmd  arteries^  one  for  each  eyelid,  run  outwards  from  Palpebral 
the  inner  canthus,  lying  between  the  tarsal  cartilage  and  the 
tendon  of  the  special  elevator  in  the  upper  lid,  and  between  the 
cartilage  and  the  palpebral  ligament  in  the  lower  lid  ;  and  they 
anastomoee  externally  with  the  lachrymal  artery.  From  the 
uch  that  each  forms,  branches  are  distributed  to  the  eyelids. 

The  ladurymal  artery  furnishes  on  offset  to  each  lid  to  form  and  lachiy- 
arches   with   the   palpebral   arteries,    and   then   perforates   the  ™*^ 
palpebral  ligament  at  the  outer  part  of  the  orbit  to  end  in  the 
upper  lid. 

The  veifu  of  the  lids  open  into  the  frontal  and  angular  veins  YeinB. 
at  the  root  of  the  nose. 

The  nertfes  of  the  eyelids  are  supplied  from  the  ophthalmic  and  Nerves  of 
facial  nerves. 

The  branches  of  the  ophthalmic  nerve  (of  the  fifth)  which  give  from  fifth 
offsets  to  the  upper  lid,  are  the  following :  lachrymal,  near  the 
outer  part ;  iuprcHjrbital,  about  the  middle  ;  and  supra-trochlear 
and  infra-trochiear  at  the  inner  side  (pp.  7,  43).  In  the  lower 
eyelid,  about  its  middle,  is  a  branch  of  the  superior  Tnaxillary 
trunk  of  the  fifth  nerve. 

The  hramckes  of  the  facial  nerve  enter  both  lids  at  the  outer  and  seyenth 
party  and  supply  the  orbicularis  muscle  ;  they  communicate  with  ^^'^^ 
the  braadiea  of  the  fifth  nerve. 

ExTKBV AL  Ear.    The  outer  ear  consists  of  a  trumpet-shaped  Parts  of  ex- 
stractnrc,  named  pinna  or  auricle,  which  collects  sounds ;  and  of  *®""^  *""• 
a  tube — ^meatus  auditorius,  which  conveys  those  sounds  to  the 
inner  ear.     The  pinna  may  be  examined  on  the  left  side  of  the 
head  ;  but  the  anatomjr  of  the  meatus  will  be  described  with  the 
rest  of  the  ear. 

The  pinna,  or  awride  of  the  ear,  is  an  uneven  piece  of  yellow  Texture  and 
cartilage,  which  is  covered  with  integument,  and  is  fixed  to  the  p^^ 
nuDgin  of  the  meatus  auditorius  extemus.     It  is  of  an  oval  form, 
with  the  margin  folded,  and  the  larger  end  placed  upwards. 

■nie  sorfjace  next  the  head  is  generally  convex  ;  but  the  oppo-  ^^^JfJ. 
site  one  is  excavated,  and  presents  the  undermentioned  elevations  ^^  and 
and  depressiona.     In  the  centre  is  a  deep  hollow  named  concha,  vroSueosm, 
which   is   wide  above  but  narrow  below ;  it  conducts  to  the 
mertTM  auditorius.     In  front  of  the  narrowed  part  of  the  hollow 
is  A  pcojection  of  a  triangular  shape— -the  tragus,  which  has  some 
hairs  on  the  under-surface  ;  and  on  the  opposite  side  of  the  some 
narrow  end,  rather  below  the   level  of  the  tragus,  is  placed 
another  projection, — ^the  antitragus. 

The  round,  rim-like  margin  of  the  ear  which  extends  into  the  Haigin. 
eonicha  is  called  the  hsUx ;  and  the  depression  internal  to  it  is 
the  groove,  or  fossa  of  the  helix.     Within  the  helix,  between  it 
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and  the  concha,  is  the  large  eminence  of  the  antAelix,  vhich 
presents  at  the  upper  part  a  well-marked  depression,  the  foua  of 
Ihe  aiUihelit. 
™i»-  Inferiorly  the  estemol  ear  is  terminated  by  a  soft,  pendnlout 

part,  the  l(AuU. 
t  taaU        The  tpecial  mmcles  of  ths  pinna,  which  extend  from  one  pwt 
amimr.  ^^  the  cartilage  to  another,  are  very  thin  and  pale;  and  in  some 
bodies  all  cannot  be  found.      Five  araall  muscleB  are  tii  be  lecog- 
nised  ;  and  these  receive  their  names  for  the  moat  part  from  the 
several  emiuencea  of  the  external  ear. 
wtofcid      Duiection.    In  seeking  the  small  auricular  muscles,  let  the 
integuments  be  removed  only  over  the  spot  where  each  miucle 
is  said  to  be  placed.     A  sharp  knife  and  a  good  light  are  neces- 
sary for  the  display  of  the  muscular  fibres.     Occasionally  the 
dissector  will  not  find  one  or  more  of  the  set  described  below. 
tmnwla        The   miixk  of  fht  tragiu   (fig.  6,  ')   is   always  found   on   the 
*"*"*■     eitemal  aspect  of  the  process  from  which  it  takes  its  name. 

Fig.6.t 


The  fibres  are  short,  oblique,  or  transverse,  and  extend  from  the 
outer  t«  the  inner  part  of  the  tragus. 

The  muwfa  of  the  antUragvi  (fig.  6,  *)  is  the  best  marked  of 
all.  It  arUa  from  the  outer  part  of  the  antitragua,  and  the 
fibres  are  directed  upwards  to  be  imerUd  into  the  pointed 
extremity  of  the  antihelii. 
t  The  trnatl  muecU  of  the  hdix  (fig.  6,  ')  ia  often  indistinct  or 
absent  It  is  placed  on  the  part  of  the  rim  of  the  ear  Hiot 
extends  into  the  concha. 

•  Mmdes  on  the  front  of  the  e»r.  1.  Small  moKle  of  the  belil. 
2.  I«rge  muscle  of  tha  helix.  3.  MokIs  of  the  tngns.  4.  Hmcla  of 
llie  uititragtu. 

+  Back  of  the  oartilage  of  the  ear.  G.  Tranavene  miiacl«.  6.  ObUqne 
muscle  (Tod)  Kmetimei  seen. 
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The  large  mutcU  of  the  hdix  (fig.  5,  ')  arises  above  the  small  Another  on 
muBcle  of  the  same  part,  and  is  inserted  into  the  front  of  the 
helix,  where  this  is  aboat  to  curve  backwards.     It  is  usually 
present. 

The  tranwerse  muscle  of  the  auricle  (fig.  6,  ')  forms  a  wide  And  one  at 
laver,  which  is  situate  at  the  back  of  the  ear  in  the  depression  concha. 
between  the  antiheliz  and  the  convexity  of  the  surface.  It 
arises  hom  the  convexity  of  the  cartilage  forming  the  concha, 
and  is  inserted  into  the  back  of  the  antihelix.  The  muscle 
is  mixed  with  much  fibrous  tissue,  but  it  is  well  seen  when 
that  tissue  is  removed. 

Actions,  These  muscles  are   said  to  alter  slightly  the  condi-  Use. 
tion  of  the  outer  ear;  the  muscles  of  the  helix  assisting,  and 
those  of  the  tragus  and  antitragus  retarding  the  passage  of  sonorous 
undulaticms  to  the  meatus. 

Dissection,    The  pinna  may  now   be  detached  by  cutting  it  aean  the 
close  to  the  bone.     When  the  integuments  are  entirely  taken  off,  <»rt*Nf«- 
the   cartilage  of  the  pinna  will  be  apparent ;  but  in  removing 
the  int^;uments,  the  lobule  of  the  ear,  which  consists  only  of 
skin  and  fat,  will  disappear. 

The  cartilage  of  the  pinna  resembles  much  the  external  ear  in  cartilage 
form,  and  presents  for  notice  nearly  the  same  parts.     The  rim  Jj^t^ 
of  the  helix,  however,  subsides  posteriorly  in  the  antihelix  about  ear. 
the  middle  of  the  pinna  ;  whilst  anteriorly  a  small  process  pro- 
jects from  it,  and  there  is  a  fissure  near  that  projection.     The  Deficient  in* 
antihelix  is  divided  inferiorly  into  two  pieces ;  one  of  these  is  '^^'^ 
pointed,  and  is  joined  by  the  helix,  the  other  \a  continued  into 
the  antitragus.     On  the  posterior  aspect  of  the  concha  is  a  strong 
vertical  process  of  cartilage. 

Inferiorly  the  cartilage  is  fixed  to  the  margin  of  the  external  J?i*V*^*^'^ 
auditory  aperture  in  the  temporal  bone,  and  forms  the  outer  meatus, 
part  of  the  meatus  auditorius;  but  it  does  not  give  rise  to  a 
complete  tube,  for  the  upper  and  posterior  part  of  that  canal  is 
closed  by  fibrous  tissue. 

In  the  piece  of  cartilage  forming  the  under  part  of  the  meatus  it»  flasurea. 
are  two  fissures  (Santorini),  one  is  at  the  base  of  the  tragus,  the 
other  passes  firom  before  backwards. 

Some  ligaments  connect  the  pinna  with  the  head,  but  others  ligaments : 
pass  from  one  point  of  the  cartilage  to  another. 

The  external  ligaments  are  condensed  bands  of  fibrous  tissue  external; 
which  extend  between  the  same  points  as  the  external  muscles 
(p.  2),  though  commonly  only  an  anterior  and  a  posterior  are 
described.     The  chief  special  ligament  crosses  the  interval  be-  gpedaL 
tween  the  tragus  and  the  beginning  of  the  helix,  and  completes 
the  tube  of  the  meatus. 

The  FACIAL  NERVE  (portio  dura,  fig.   7,  *)    or  the  seventh  Outline  of 
cranial  nerve,  confers  motor  power  on  the  muscles  of  the  face. 
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Numerous  communications  take  place  between  it  and  the  fifth 
nerve ;  and  the  chief  of  these  are  found  above  and  below  the 
orbit,  and  over  the  body  of  the  lower  jaw. 

Dissection,  The  facial  nerve  is  to  be  displayed  on  the  light 
side  of  the  face  if  there  is  time  sufficient  before  the  body  is 
turned,  otherwise  it  is  to  be  omitted  for  the  present  (see  p.  1). 
Some  of  the  nerve  is  concealed  by  the  parotid  gland,  but  the 
greater  part  is  anterior  to  the  glandidar  mass. 

To  expose  the  ramifications  of  the  nerve  beyond  the  parotid 
gland,  let  the  skin  be  raised  from  the  face  in  the  same  manner 
as  on  the  left  side.  The  different  branches  are  then  to  be 
sought  as  they  escape  from  beneath  the  anterior  border  of  Hie 
gland,  and  are  to  be  followed  forwards  to  their  termination. 

The  highest  branches  to  the  temple  have  been  already 
partly  dissected  above  the  zygomatic  arch  ;  and  their  junc- 
tions with  the  temporal  branch  of  the  superior  mazillaiy, 
and  with  the  supra-orbital  nerve  have  been  seen.  Other  stOl 
smaller  branches  are  to  be  traced  to  the  outer  part  of  the  orbit, 
where  they  enter  the  eyelids  and  communicate  with  the  other 
nerves  in  the  lids ;  a^  these  cross  the  malar  bone,  a  junction  is 
to  be  found  with  the  subcutaneous  malar  nerve  of  the  fifth. 

With  the  duct  of  the  parotid  are  two  or  more  laige  branches, 
which  are  to  be  followed  below  the  orbit  to  their  junction  with 
the  infra-orbital,  nasal,  and  infra-trochlear  nerves. 

The  remaining  branches  to  the  lower  part  of  the  face  are 
smaller  in  size.  One  joins  with  the  buccal  nerve  at  the  lower 
part  of  the  buccinator  muscle  ;  and  one  or  two  others  are  to  be 
traced  forwards  to  the  lower  lip,  and  to  the  labial  branch  of  the 
inferior  dental  nerve. 

To  follow  backwards  the  trunk  of  the  nerve  through  the 
gland,  the  integuments  should  be  taken  from  the  surface  of  the 
parotid  as  on  the  other  side,  and  the  gland  should  l)e  removed 
piece  by  piece.  In  this  proceeding  the  small  branches  of  com- 
munication  of  the  great  auricular  nerve  with  offsets  of  the  facial, 
and  the  branches  that  dip  down  from  the  facial  to  the  auriculo- 
temporal nerve,  are  to  be  sought. 

Lastly,  the  first  small  branches  of  the  facial  to  the  back  of  the 
ear,  and  to  the  digastric  and  stylo-hyoid  muscles,  are  to  be 
looked  for  close  to  the  base  of  the  skull  before  the  nerve  enters 
the  parotid. 

The  Nerve  outside  the  Skull.  The  nerve  issues  ficom 
the  stylo-mastoid  foramen,  after  traversing  the  aqueduct  of 
Fallopius,  and  furnishes  immediately  the  three  following  small 
branches : — 

The  posterior  auriciUar  branch  (fig.  7,  ')  turns  upwards  in 
front  of  the  mastoid  process,  where  it  communicates  with  the 
great  auricular,  and  is  said  to  be  joined  by  a  branch  to  the  ear 
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from  &e  pnenmo-gastric  (cianial)  nerve;  it  ends  in  auricular 
and  Tnairtaid  offsets  (p.  7). 

The  hranck  to  the  dig<utric  mtucU  generally  arises  in  common  Branch  to 
with  the  next.     It  is  distributed  by  many  offsets  to  the  poste-  ^^«^^^' 
nor  belly  of  the  muscle  near  the  skulL     Sometimes  one  of  these 
offsets  passes  through  the  fleshy  fibres,  and  joins  the  glosso- 
pharyngeal nerve. 

The  branch  to  the  stylo-hyoideus  is  a  long  slender  nerve,  which  Branch  to 
is  directed  inwards,  and   enters  its   muscle  about  the  middle,  deus!^^^^^' 
This  branch  communicates  with  the  sympathetic  nerve  on  the 
external  carotid  artery. 

As  soon  as  the  facial  nerve  has  given  off  those  branches,  it  is  DiTision 
directed  forwards  through  the  gland,  and  divides  near  the  ramus  ^^  ^^^' 
of  the  jaw  into  two  laige  trunks — ^temporo-facial  and  cervico- 

The  TBMFORO-FACIAL  TRUNK   funushes   offsets  to  the   side   of  The  upper 

the  head  and  facey  whose  ramifications  extend  as  low  as  the  ^^^  ^^ 
meatus  auditorius.  As  this  trunk  crosses  over  the  external  carotid 
artery,  it  sends  downwards  branches  to  join  the  auriculo-tem- 
poral  portion  of  the  inferior  maxillary  nerve ;  and  in  front  of 
the  ear  it  gives  some  filaments  to  the  tragus  of  the  pinna. 
Three  sets  of  terminal  branches,  temporal,  malar,  and  infra-  ^%*^ 
orbital,  are  derived  from  the  temporo-facial  nerve.  branches. 

The  temporal  branches  ascend  obliquely  over  the  zygomatic  Temporal 
arch  to  enter  the  orbicular  muscle,  the  corrugator  supercilii,  and  ^[^^e^ 
the  anterior  belly  of  the  occipito-frontalis ;  they  are  united  with  bead. 
offsets  of  the  supra-orbital  nerve.     The  attrahens  aurem  muscle 
receives  a  branch   from   this  set;  and  a  junction  takes  place 
above  the  zygoma  with  the  temporal  branch  of  the  superior 
nuudlLuy  nerve. 

The  malar  branchee  are  directed  to  the  outer  angle  of  the  Malar 
orbity  and  are  distributed  to  the  orbicularis  muscle.     In  the  eye-  eyeud/" 
lids  communications  take  place  with  the  palpebral  filaments  of 
the  fifth  nerve  (p.  35) ;  and  near  the  outer  part  of  the  orbit, 
with    the   small  subcutaneous  malar   branch  of  the  superior 
maxillaiy  nerve. 

The  infra-orbital  branches  are  larger  than  the  rest,  and  are  Branches 
famished  to  the  muscles  and  the  integument  between  the  eye  ^dmSSt^* 
and  mouth.  Close  to  the  orbit,  and  beneath  the  elevator  of  the 
njqper  lip,  a  remarkable  communication — infrororbiUd  pUxaSy  is 
formed  between  these  nerves  and  the  infra-orbital  branches  of 
the  superior  maxillary.  After  crossing  the  branches  of  the  fifth 
nerve,  some  small  offsets  of  the  facial  nerve  pass  inwards  to  the 
side  of  the  nose,  and  others  upwards  to  the  inner  angle  of  the 
orlat,  to  supply  the  muscles,  and  to  join  the  nasal  and  infra- 
trochlear  branches  of  the  ophthalmic  nerve. 

The  CSBVICX>-FACIAL  is  smaller  than  the  other  trunk,  and  dis-  Lower  part 


DISSECTION  OF  THE  FACE. 


of  tha  tiuuk  tributes  nerves  to  the  lower  part  of  tlie  face  and  the  upper  part 
of  the  neck.      Its  highest  liranuhes  join  the  lowest  offsets  of  the 
temporo-facial 
F*  ?■'  nerve,  and  thus 

complete  the 
network  on  the 
face.  This  trunk, 
whilst  in  the 
parotid,  gives 
twigs  to  the 
gland,  and  is 
united  with  the 
great  auricnlar 
nerve.  The  ter- 
minal branches 
diatribut«d  frtaa 
it    are,    buccal. 


and  infrH'inaiil' 

The    buccal 

brajickti  pass  foi^ 

wards      towards 

the  angle  of  the 

ntouth,      giving 

offsets     to     the 

buccinator  muscle,  and  terminate  in  the  orbicularis  oris.     On 

the   buccinator   they  join  the  branch  of  the   inferior  maxiUaiy 

nerve  to  that  muscle. 

Supm-  The  lapra-^maiillan/  branehei  course  inwards  above  the  base 

Smfmb^      of  the  lower  jaw  to  the  nuddle  line  of  the  chin,  and  supply  the 

mauthiod    muscles    and    the   integument  between    the    chin    and    mouth. 

'  Beneath  the  deprtjssor  anguli  oris  the  branches  of  the  facial  join 

offsets  of  the  labial  branch  of  tlie  inferior  dental  nerve,  in  the 

same  manner  as  the  jonction  is  made  below  the  orbit ;  and  the 

branches  of  the  facial  cross  those  of  the  fifth  nerve  in  their 

conrse  to  the  middle  line. 

Infia-  The  wfra-maj^taTy  brancA«i  are  placed  below  the  jaw,  and 

n^iu«y  lo  are  distributed  to  the  upper  part  of  the  neck.     The  anatomy  of 

these  nerves  will  be  given  with  the  dissection  of  the  anterior 

triangle  of  the  neck  (p.  62). 

■  Plan  of  tliB  facial  nerve,  and  the  saperficisl  braniJies  of  the  cervical 
plexus.  1.  F&cial  nerve.  2.  PoBtsrior  auricular  bnnch.  3.  Supia^rbilal 
Dcrre.  4.  Infia-erbital,  5.  Inferior  d«a(al,  labial  brancli.  6.  Great 
anrienlar  nerve.  7,  Superficial  cervical  nerve.  8.  Small  occiptal. 
9  and  10.  Clavicular  and  ■upra-aommial  branches.     11.  Oreat  occipital. 
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DISSECTION  OF  THE  ORBIT. 

DiredionB.  The  orbit  should  be  learnt  on  that  side  on  which 
the  muscles  of  the  face  have  been  seen. 

Position.  In  the  examination  of  the  cavity  the  head  is  to  be  Position  of 
placed  in  the  same  position  as  for  the  dissection  of  the  sinuses  of  *^*  ^*^' 
the  base  of  the  skulL 

Dissection.  For  the  display  of  the  contents  of  the  orbit,  it  will  How  to  open 
be  necessary  to  take  away  the  cotton  wool  from  beneath  the  eye-  with  saw 
lids,  and  to  remove,  as  here  directed,  the  bone  forming  the  roof 
of  the  space.  Two  cuts  may  be  made  with  a  saw  through  the 
margin  of  the  orbit,  one  being  placed  at  the  outer,  the  other 
near  the  inner  angle  of  the  cavity;  and  these  shotdd  be  con- 
tinued backwards  with  a  chisel,  along  the  roof  of  the  orbit,  so  as 
to  meet  near  the  optic  foramen.  The  piece  of  bone  included  in 
the  incisions  is  now  to  be  tilted  forwards,  but  is  not  to  be  taken 
away. 

Afterwards  all  the  rest  of  the  roof  of  the  orbit,  which  is  formed  J°^  ^"° 
by  the  small  wing  of  the  sphenoid  bone,  is  to  be  cut  away  with 
the  bone  forceps,  except  a  narrow  ring  around  the  optic  foramen; 
and  any  overhanging  bone  on  the  outer  side,  which  may  inter- 
fere with  the  dissection,  may  be  likewise  removed.  The  dissector 
should  take  care  that  the  eye  is  pulled  gently  forwards  during 
the  examination  of  the  cavity. 

The  periosteum  of  the  orbit,  which  has  been  detached  &om  the  Periostenm 
bone  in  the  dissection,  surrounds  the  contents  of  the  orbital  °' ®'^*^ 
cavity,  and  is  continuous  with  the  dura  mater  of  the  brain  through 
the  sphenoidal  fissure.     It  incases  the  contents  of  the  orbit  like 
a  sac,  and  adheres  but  loosely  to  the  bones.     Apertures  exist  Apertures 
posteriorly  in  the  membrane  for  the  entrance  of  the  different 
nerves   and  vessels;    and   on   the   sides   prolongations   of  the 
periosteum  accompany  the  vessels   and  nerves   that  leave  the 
cavity. 

Dissection.  The  periosteum  is  next  to  be  divided  along  the  Open 
middle  of  the  orbit,  and  to  be  taken  away.     After  the  removal  ^ 
of  a  little  felt,  the  following  nerves,  vessels,  and  muscles  come 
into  view : — 

The  fix)ntal  nerve   and  the  supra-orbital  vessels  lie  in  the  Position  of 
centre  ;  the  lachrymal  nerve  and  vessels  close  to  the  outer  wall  JJ^y.      ^ 
of  the  cavity ;  and  the  smaU  fourth  nerve  at  the  back  of  the 
orbit :  all  these  nerves  enter  the  orbit  above  the  muscles.     The 
superior  oblique  muscle  is  recognised  by  the  fourth  nerve  enter- 
ing it :  the  levator  palpebrae  and  superior  rectus  lie  beneath  the 
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Trace  super- 
ficial  nerves. 


Take  away 
some  fat 


Orbit  has 

seven 

musdesi 


several  cra- 
nial nerves; 


their  distri- 
bution; 


and  some 
vessels. 

Lachrymal 
gland  at 
outer  part 
of  orbit. 


Ducts  open 
on  upper 
eyelid. 


Fourth 
nerve 

supplies 
superior 
owique. 


frontal  nerve  ;  and  the  external  rectuB  is  partly  seen  below  the 
lachrymal  nerve.  In  the  outer  part  of  the  orbit,  near  the  front, 
is  the  lachrymal  gland. 

The  frontal  and  lachrymal  nerves  should  be  followed  forwards 
to  their  exit  from  the  orbit,  and  backwards  with  the  fourth, 
through  the  sphenoidal  fissure,  to  the  waU  of  the  cavernous  sinus. 
In  tracing  them  back,  it  will  be  expedient  to  remove  the  pro- 
jecting clinoid  process,  should  this  still  remain ;  and  some  care 
and  trouble  will  be  required  to  follow  the  lachrymal  nerve  to  its 
commencement. 

The  muscles  and  vessels  referred  to  above,  are  to  be  deaned; 
but  it  is  not  requisite  to  take  all  the  fat  from  the  orbit  in  this 
stage  of  the  dissection. 

Contents  of  the  orbit.  The  eyeball  and  the  lachrymal  gland, 
and  a  great  quantity  of  granular  fat,  are  lodged  in  the  orbit. 
Connected  with  the  eye  are  six  muscles — ^four  straight  and  two 
oblique ;  and  there  is  also  an  elevator  of  the  upper  eyelid  in  the 
cavity. 

The  nerves  in  this  small  space  are  numerous,  viz.  the  second, 
third,  fourth,  ophthalmic  of  the  fifth,  and  the  sixth  nerve, 
together  with  the  small  temporo-malar  branch  of  the  superior 
maxillary  nerve,  and  part  of  the  sympathetic  ;  and  their  general 
distribution  is  as  follows : — The  second  nerve  enters  the  eye- 
ball ;  the  third  is  furnished  to  all  the  muscles  of  the  cavity  but 
two;  the  fourth  enters  the  superior  oblique  (one  of  the  two 
excepted)  ;  and  the  sixth  is  spent  in  the  external  rectus  musde. 
The  fifth  nerve  supplies  some  filaments  to  the  eyeball  with  the 
sympathetic,  but  the  greater  number  of  its  branches  pass  through, 
the  orbital  cavity  to  the  face.  The  ophthalmic  vessels  are  also 
contained  in  the  orbit. 

The  lachrymal  gland  secretes  the  tears,  and  is  situate  in  the 
hollow  on  the  inner  side  of  the  external  angular  process  of  the 
frontal  bone.  It  is  of  a  lengthened  form,  something  like  an 
almond,  and  lies  across  the  eye  and  the  muscles.  From  its  an- 
terior part  a  thin  accessory  piece  projects  beneath  the  upper  eye- 
lid. The  upper  surface  is  convex,  and  in  contact  with  the 
periosteum,  to  which  it  is  connected  by  fibrous  bands  that  con- 
stitute a  ligament  for  the  gland  ;  the  lower  surface  rests  on  the 
eyeball  and  the  external  rectus  muscle. 

In  structure  the  lacluymal  resembles  the  salivary  glands  ;  and 
its  very  fine  ducts,  from  six  to  eight  in  number,  open  by  as 
many  apertures  in  a  semicircular  line  on  the  inner  surface  of  the 
upper  eyelid,  near  the  outer  canthus. 

The  FOURTH  NERVE  (fig.  8,  ^)  is  the  most  internal  of  the 
three  nerves  that  enter  the  orbit  above  the  muscles.  After 
reaching  this  space,  it  is  directed  inwards  to  the  superior  oblique 
muscle,  which  it  enters  at  the  orbital  surface,  contraiy  to  the 
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general  mode  oT  distiibatioii  of  the  nerves  on  the  ocular  Biu&ce 
of  the  miucles. 

The    OPHTHAUUO    KKBVB  ^  ^■ 

of  the  fifth  (fig.  8,  ',  p.  18), 
as  it  approochea  the  sphe- 
noidal fiamre,  fimiihes  from 
its  innerside  the  nasal  branch, 
and  then  terminates  by  divid- 
ing into  the  frontal  and  lach- 
tjmal  branches ;  the  foimei 
enten  the  orbit  between  the 
heads  of  the  external  rectus, 
bat  the  odier  two  lie,  as 
before  said,sbDve  the  muscles. 

The  frmUU  nerve  (fig.  8) 
ia  cloee  to  the  outer  side 
of  the  fourth  as  it  enters 
the  orbit,  and  is  much  larger 
than  the  lachrjmal  branvh. 

In  its  course  to  the  forehead  the  nerve  lies  along  the  middle  of 
the  orbit,  and  supplying  anteiiorly  a  supta-orbital  branch,  leaves 
that  cavity  by  the  nipra-orbital  notch.  Taking  the  name  ntpra- 
orhitai,  it  ascends  on  the  forehead,  and  supplies  the  eitemal  part 
of  the  head  (p.  6). 

Whilst  in  the  notch  the  nerve  gives  downwards  jiaJpeiroi 
filaments  to  the  upper  lid. 

The  tapra-trtxiUaT  braiuik  passes  inwards  above  the  pulley  of 
the  upper  oblique  muscle,  and  leaves  the  orbit  to  end  in  the 
^elid  and  forehead  (p.  7),  Before  the  nerve  turns  round  the 
maigin  of  tlie  frontal  bone,  it  KQds  downwards  a  branch  of  com- 
municatioD  to  the  infra-trochlear  branch  of  the  nasal  nerve. 
Frequently  there  are  two  suprs-trochlear  bnnches ;  in  such  i 
iiMtfanfifs  one  arises  near  the  back  of  the  orbit. 

The  locArymaJ  nerve  (fig.  8)  after  entering  the  orbit  in  a 
Mparate  tnbe  of  the  dura  mater,  is  directed  forwards  in  the  outer 
part  of  the  cavity,  and  beaeath  the  lachrymal  gland  to  the  upper 
eyelid,  where  it  pierces  the  palpebral  ligament,  and  is  distributed 
to  the  structures  of  the  lid. 

The  nerve  fumishes  hraneha  to  the  lachymal  gland ;  and ' 
near  the  gland  it  sends  downwards  one  or  two  small  filaments 
to  communicate  with  the  temporo-malar  or  orbital  branch  of  the 
■nperior  maiillaty  nerve.  Occasionally  this  nerve  has  a  com- 
municating filament  behind  with  the  fourth  nerve. 

*  Superficial  view  of  Uia  orbit,  irith  the  n«rre«  enterisj  abore  ths 
moKlcs.  1.  The  fifth  nerre.  2.  C^thalmio  nervs.  S.  Third  nerve. 
I.  Fourth  MTT^     G.  Optic  nerri.     6.  Sixth  nem.     a.  latomal  carotid 
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Kual. after-       The  muol  n«nw  is  uof  tieibte  at  this  stage  of  the  dissection: 

""^         it  will  be  noticed  afterwards  at  p.  46. 

DiaHatioD.  Vusection.  Divide  the  frootal  nerve  about  its  middle,  sad 
throw  the  endd  forwatde  and  backwards :  by  raising  the  pos- 
terior part  of  the  nerve,  the  separate  origin  of  the  nasal  branch 
from  the  ophthalmic  trunk  will  appear.  The  lachrymal  nerve 
may  remain  uncut. 

Etsntorof  The   LEVATOR  7ALPEBRX  BDPERIOBIB    (fig.    9,  '}   Is  the  moSt 

"tSm  superficial  muscle,  and  is  attach^  posterioriy  to  the  loof  of  the 

orbit  in  front  of  the  optic  foiamen. 

^■S  ''■  The  muscle  widens    as  it    eitends 

I  forwards,  and  bends  downwards  in 

front  of  the  eyeball,  to  be  inaerUd 

by  a  wide  tendon    into  the  lore 

^™^"''  '  ^^3^^^fcl^ter-^  P"*^  "^  '''*  tarsal  cartilage. 

By  one  surface  the  muscle  b  in 
contact  with  the  frontal  nerve  and 
the  periosteum  ;  and  by  the  other, 
with  the  superior  rectus  muscle. 
If  it  ia  cut  across  about  the  centre, 
a  small  branch  of  the  third  nerve 
will  be  seen  entering  the  under 
suriace  of  the  posterior  half. 
p„.  Action.    The  lid-cartilage  is  made  to  glide  upwards  over  the 

ball  by  this  muscle,  so  that  the  upper  edge  ia  directed  hack  and 
the  lower  forwards,  the  teguments  of  the  lid  being  bent  inwards 
at  the  same  time.      If  the  eyeball  is  directed  down,  the  move- 
ment of  the  lid  is  leas  free,  because  the  conjunctiva  is  put  on 
the  stretch, 
upper  iw        The  RECTDB  srPERiOR  (fig.  9,  *)  is  the  upper  of  four  muscles 
tjumu«iB.    (jjgj  [[p  around  the  globe  of  the  eye.      It  ariiei  from  the  upper 
Origin.         part  of  the  optic  foramen,  and  is  connected  with  the  other  recti 
muscles  around  the  optic  nerve.      In  front  the  fleshy  fibres  end 
I"****"-      in  a   tendon,  which  is  imerted,   like  the   other  recti,   into   the 
sclerotic  coat  of  the  eyeball  about  a  quarter  of  an  inch  behind 
the  union  with  the  cornea. 
F«Ki<n  to         The  under  surface  of  the  rauacle  is  in  contact  with  the  globe 
"''*"**"""  of  the  eye,  and  with  some  vessels  and  nerves  to  lie  afterwards 
seen  ;  the  other  surface  is  covered  by  the  preceding  muscle. 
Vie.  The  action  of   the  muscle  will  be  given  with   the  other  recti 

■  (p.  50). 

Vm^  The  SUPIRIOR  OBLIQUE  MUSCLE  (fig.  9,  ')  is  thin  and  narrow, 

raw^         and  passes  through  a  fibrous  loop  at  the  inner  angle  of  the  orbit 

*  Tha  orbit  opened  on  the  outer  side  to  show  the  muaclea  of  the  eje. 
1.  Levator  palpebne.  2,  3,  1.  Superior,  inferior,  aiid  external  rectus. 
E.  Superior  oblique,  left  white.     S.  Inferior  oblique. 
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before  reaching  the  eyeball.     The  muscle  ariaes  behind  from 
the  inner  part  of  the  optic  foramen,  and  ends  anteriorly  in  a 
rounded  tendon,  which,  after  passing  through  the  loop  before  ent«n  a 
referred  to,  is  reflected  backwards  and  outwards  between  the  '^P* 
superior  rectus  and  the  globe  of  the  eye,  and  is  inserted  into  the  insertion, 
sclerotic 'coat  behind  the  middle  of  the  eyeball. 

The  fourth  nerve  is  supplied  to  the  orbital  surface  of  the  Conneo- 
muscle,  and  the  nasal  nerve  lies  below  it.     The  thin  insertion  *'°**** 
of  the  muscle  lies  between  the  superior  and  the  external  rectus, 
and  near  the  tendon  of  the  inferior  oblique. 

The  pyUetff  or  trochlea,  ia  a  fibro-cartilaginous  ring  nearly  a  Pullevofthe 
quarter  of  an  inch  deep,  which  is  attached  by  fibrous  tissue  to  °*^*'*^ 
the  depression  of  the  frontal  bone  at  the  inner  angle  of  the 
orbit.  A  fibrous  layer  is  prolonged  from  the  margins  of  the 
ptdley  on  the  tendon ;  and  a  synovial  membrane  lines  the  ring, 
to  facilitate  the  movement  of  the  tendon  through  it.  To  see  the 
synovial  membrane  and  the  tendon,  this  prolongation  must  be 
cut  away. 

For  Uie  use  of  the  muscle,  see  the  description  of  the  inferior  Use.       , 
oblique,  p.  50. 

Dissection,  The  superior  rectus  muscle  is  next  to  be  divided  Dieeectton. 
about  the  middle  and  turned  backwards,  when  a  branch  of  the 
third  nerve  to  its  under  surface  will  be  found.  At  the  same 
time  the  nasal  nerve  and  the  ophthalmic  artery  and  vein  will 
come  into  view  as  they  cross  inwards  above  the  optic  nerve  : 
these  should  be  traced  forwards  to  the  inner  angle,  and  back- 
wards to  the  posterior  part  of  the  orbit. 

By  taking  away  some  of  the  fat  between  the  optic  nerve  and  Z^^^  '*"' 
the  external  rectus,  at  the  back  of  the  orbit,  the  student  will  ganglion, 
find  easily  fine  nerve-threads  (ciliary)  with  small  arteries  lying 
along  the  side  of  the  optic  nerve  ;  and  by  tracing  the  ciliary 
nerves  backwards,  they  will  guide  to  the  small  lenticular  gan- 
glion (the  size  of  a  pin's  head)  and  its  branches.  The  dissector 
should  find  then  two  branches  from  the  nasal  and  third  nerves 
to  the  ganglion  ;  the  nasal  branch  is  slender,  and  enters  the 
ganglion  behind,  and  that  of  the  third  nerve,  short  and  thick, 
joins  the  lower  part. 

Lastly,  he  should  separate  from,  one  another  the  nasal,  third,  Detach 
and  sixth  nerves,  as  they  enter  the  orbit  between  the  heads  of  ""^^'••* 
the  external  rectus  muscle. 

The  THIRD  NERVB  (fig.  10,  *)  is  placed  highest  in  the  wall  of ''^^^^"•'^ 
the  cavernous  sinus ;  but  at  the  sphenoidal  fissure  it  descends 
below  the  fourth,  and  two  branches  (frontal  and  lachrymal)  of 
the  ophthalmic  nerve.     The  nerve  enters  the  orbit  between  the  "J*  •***•" 
heads  of  the  outer  rectus,  having  previously  divided  into  two  parts. 

The  upper  piecCy  the  smallest  in  size,  ends  in  the  under  surface  [^^^ 
of  the  levator  palpebrsd  and  superior  rectus  muscles. 
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Lower 
branch. 

Nasal  nerve. 


The  lower  piece  supplies  some  of  the  other  muscles,  and  will 
be  dissected  afterwards  (p.  49). 

The  nasal  hrofMh  of  the  ophthalmic  nerve  (fig.  10,  *) 
the  orbit  between  the  heads  of  the  rectus,  lying  between  the 
parts  of  the  third  nerve.     In  the  orbit  the  nerve  is 


General 
course  to 
the  face. 
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leDtJcuLir 

ganglion. 


Long  ciliary 
branches. 
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face. 


Lenticular 
ganglion. 

Situation. 


Oooneo- 
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obliquely  inwards,  to  reach  the  anterior  of  the  two  foramina  i 
the  inner  walL  Passing  through  this  aperture  with  the  anterioE 
ethmoidal  artery,  the  nerve  appears  in  the  cranium  at  the  outer 
margin  of  the  cribriform  plate  of  the  ethmoid  bone.  Finally,  it 
enters  the  nasal  cavity  by  an  aperture  at  the  front  of  the  cribri- 
form plate  :  and  after  passing  behind  the  nasal  bone,  it  'lA 
directed  outwards  between  that  bone  and  the  cartilage,  to  end 
on  the  outer  side  of  the  nose. 

In  the  orbit  the  nasal  crosses  over  the  optic  nerve,  but 
beneath  the  superior  rectus  and  levator  palpebrea  muscles,  and 
lies  afterwards  below  the  superior  oblique ;  in  this  part  of  its 
course  it  furnishes  the  following  branches : — 

The  branch  to  the  lenticular  ganglion  is  about  half  an  inch 
long  and  very  slender,  and  arises  as  soon  as  the  nerve  enters  the 
orbit :  this  is  the  long  root  of  the  lenticular  ganglion. 

Long  ciliary  branches.  As  the  nasal  crosses  the  optic  nerve, 
it  supplies  two  or  more  ciliary  branches  (fig.  10)  to  the  eyeball. 
These  lie  on  the  inner  side  of  the  optic,  and  join  the  ciliary 
branches  of  the  lenticular  ganglion. 

The  infra-trochUar  branch  arises  as  the  nasal  nerve  is  about  to 
leave  the  cavity,  and  is  directed  forwards  below  the  pulley  of  the 
superior  oblique  muscle,  to  end  in  the  upper  eyelid,  the  con- 
junctiva, and  the  side  of  the  nose.  Before  this  branch  leaves 
the  orbit  it  receives  an  offset  of  communication  from  the  supra- 
trochlear nerve.  ' 

In  the  nose.  Whilst  in  the  nasal  cavity  the  nerve  furnishes 
branches  to  the  lining  membrane  of  the  septum  narium  and  the 
outer  wall ;  these  will  be  subsequently  referred  to  with  the  nose. 

Termination  of  the  nasal  nerve.  After  the  nerve  becomes  cuta- 
neous on  the  side  of  the  nose,  as  seen  in  the  dissection  of  the 
facial  nerve  (p.  38),  it  descends  beneath  the  compressor  nans 
muscle,  and  ends  in  the  integuments  of  the  wing  and  tip  of  the 
nose. 

The  OPHTHALMIC  or  LENTICULAR  GANGLION  of  the  Sympathetic 
nerve  (fig.  10)  is  a  small  roundish  body,  of  the  size  of  a  pin's 
head,  and  of  a  reddish  colour.  It  is  placed  at  the  back  of  the 
orbit  between  the  optic  nerve  and  the  external  rectus,  and  com- 
monly on  the  outer  side  of,  and  close  to  the  ophthalmic  artery. 
By  its  posterior  part  the  ganglion  has  branches  of  communication 
with  other  nerves  (its  roots) ;  and  from  the  anterior  part  proceed 
the  ciliary  nerves  to  the  eyeball.  In  the  ganglion,  sensoiy, 
motoiy,  and  sympathetic  filaments  are  combined. 
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The  ogteU  of  cifmrmmkalian  are  three  in  niunbei.     One,  the  Th«erooi»: 
Umg  root,  a  the  branch  of  the  nasal  nerve  before  noticed,  which  loog, 
joina    the    Bupeiioi 

angle.      A    second  ^-  ^''•' 

blanch  ot  iviiiBider- 
ahle  thickness  ithort 
mA)  jMBsee  from 
the  inferior  angle 
to  join  the  branch 
irf  the  thiid  nerve 
that  supplies  the  in- 
ferior obliqne  moa- 
cle  {fig.  10,'). 
And  the  thiid  root 
is  derived  from  the 
aympathetic  (the 
cavernous  plexus), 
either  in  union  with 
the  long  root,  or  as 
a  distinct  branch 
to  the  posterior  border  of  the 

BttmeKt*.  The  short  cUvtry  ntrvei  (fig.  10)  aie  ten  or  twelve 
in  nnmber,  and  are  collected  into  two  bnndleB,  which  leave  the 
upper  and  lower  ends  (enperior  and  inferior  angles)  of  the  gang- 
lion. In  the  upper  bundle  are  four  or  five,  and  in  the  lower, 
nx  or  seven  nerves.  As  they  extend  along  the  optic  nerve  to 
the  ejebaU  thej  occupy  the  outer  and  nnder  parte,  and  com- 
municate with  the  long  ciliary  branches  of  the  naaal  neve. 

The  OPHTHALMio  ARTERY  ia  a  branch  of  the  internal  carotid, 
and  enters  the  orbit  through  the  optic  foramen.     At  firet  the"*^' 
venel  is  outside  the  nerve,  but  it  then  courses  inwards,  over  or 
under  the  nerve,  to  the  inner  angle  of  the  orbit,  where  it  ends  in  in  tha  oMX. 
a  nfuoi  branch,  which  is  distributed  to  the  side  of  the  nose,  and 
anastomoeea  with  the  angular  and  nasal  branches  of  the  faciaL 

The  hrandtet  of  the  artery  are  numerous,  though  inconsiderable  Bmulw*. 
in  rize,  and  may  be  arranged  in  three  sets  :- — one  arising  outside 
the  optic  nerve,  another  above  it,  and  a  third  set  on  the  inner 

The  taArymal  artery  accompanies  the  nerve  of  the  same  name  lAcbirnHi 
to  the  upper  eyelid,  where  it  ends  by  supplying  that  port,  and 
anastomosing  with  the  palpebral  arches.      It  supplies  branches, 

*  Sdios  of  ths  nema  of  the  orbit,  bnt  eapedallj  th«  lenticular  gan^im. 
].  Oaa^m  af  th«  fifth.  2.  OphUialmia  nerrs.  S.  Upper  maxill>i7. 
4.  Lowar  nMnillaiy.  6.  SumI  braDcL,  ^Tiae  tlu  long  root  to  the  lenti- 
eular  ganglion.  6.  Third  nerrs.  7.  Inferior  obliqae  branch  of  Uie  third 
etnmacted  with  tha  ganglion  by  the  lAorf  nxrf.  8.  Optic  Dene.  10.  Sfm- 
ptUlwtic  oo  th«  eatotid  artery. 
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like  the  nerve,  to  the  lachrymal  gland  and  the  conjunctiva ;  anc 
it  anastomoses  with  the  middle  meningeal  hy  an  offset  througli^i: 
the  sphenoidal  fissure. 

At  the  front  of  the  orbit  it  sends  a  small  branch  with  each  o^H 
the  terminal  pieces  of  the  temporo-malar  nerve,  and  these  joii^a 
the  temporal  and  transverse  facial  arteries. 

The  central  artery  of  the  retina  is  a  very  small  branch  tha:^ 
enters  the  optic  nerve,  and  so  reaches  its  destination  in  the  eye- 
ball. 

The  mprororhital  branch  arises  beneath  the  levator  palpebral 
and  superior  rectus  muscles;  it  then  takes  the  course  of  the 
nerve  of  the  same  name  through  the  notch  in  the  maigin  of  the 
orbit,  and  ends  in  branches  on  the  forehead  (p.  5).  As  it  winds 
round  the  margin  of  the  orbit  it  supplies  the  eyeUd  and  the 
orbicularis  muscle. 

The  ciliary  branches  are  uncertain  in  their  place  of  oiigiii, 
and  enter  the  eyeball  at  the  front  and  back : — 

The  posterior  ciliary  are  furnished  from  the  ophthalmic  trunk, 
or  some  of  its  branches.  About  twelve  in  number,  they  are 
continued  to  the  eyeball  around  the  optic  nerve,  and  perforate 
the  sclerotic  coat  at  the  posterior  part.  Two  of  this  set  (one  on 
each  side  of  the  optic  nerve)  are  named  long  ciliary ;  they  pierce 
the  sclerotic  farther  out  than  the  others,  and  lie  along  the  middle 
of  the  eyeball. 

The  anterior  ciliary  arteries  arise  from  muscular  branches  of 
the  ophthalmic,  and  perforate  the  sclerotic  coat  near  the  cornea : 
in  the  eyeball  they  anastomose  with  the  posterior  ciliary.  For 
the  ending  of  these  vessels,  see  the  dissection  of  the  eyebalL 

The  muscular  branches  are  furnished  from  the  trunk  and 
branches  of  the  artery' ;  and  those  to  the  lower  muscles  often 
arise  together  from  the  trunk. 

The  ethmoidal  branches  are  two,  anterior  and  posterior,  and 
are  directed  through  the  foramina  in  the  inner  wall  of  the 
orbit : — 

The  posterior  is  the  smaller  of  the  two,  and  furnishing  small 
meningeal  offsets  (anterior)  to  the  dura  mater  of  the  base  of  the 
skull,  enters  the  cavity  of  the  nose  through  the  openings  in  the 
cribriform  plate  of  the  ethmoid. 

The  anterior  branch  accompanies  the  nasal  nerve  to  the  nasal 
cavity,  and  gives  likewise  meningeal  offsets  to  the  dura  mater, 
and  the  fore  part  of  the  falx  cerebrL 

The  palpebral  branches,  one  for  each  eyelid,  generally  arise 
together  opposite  the  pulley  of  the  superior  oblique  muscle,  and 
then  separate  from  one  another.  The  arches  they  form  have 
been  dissected  with  the  eyelids  (p.  36). 

The  frontal  branch  turns  round  the  margin  of  the  orbit,  and 
is  distributed  on  the  forehead  (p.  5). 
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The  ophihalmie  vein  corresponds  in  its  course  and  most  of  its  Ophthalmic 
Blanches  with  the  artery  of  the  same  name.     It  begins  at  the  ^^^ 
Inner  angle  of  the  orbit,  where  it  joins  the  facial  vein,  and  re- 
^^768  tribatary  branches  in  its  progress  to  the  back  of  the  cavity, 
t'osteriorly  it  leaves  the  artery,  and  escapes  from  the  orbit  by  endR  in  ca- 
the  sphenoidal  fissure  between  the  heads  of  the  external  rectus  ^i^^ 
to  end  in  the  cavernous  sinus. 

The  OPTIC  NERVE  in  the  orbit  extends  from  the  optic  foramen  Optic  nerve 
to  the  back  of  the  eyeball.     As  the  nerve  leaves  the  foramen  it 
is  surrounded  by  the  recti  muscles ;  and  beyond  that  spot  the 
ciliary  arteries  and  nerves  entwine  around  it  as  far  as  the  eyebalL  ^^^  ^ 
It  terminates  in  the  retinal  expansion  of  the  eye. 

DisBection,  Take  away  the  ophthalmic  artery,  and  divide  the  Diasectton. 
optic  nerve  about  its  middle,  together  with  the  small  ciliary 
vessels  and  nerves.  Turn  forwards  the  eyeball,  and  fasten  it  in 
that  position  with  hooks.  On  removing  some  fat  the  three  recti 
muscles — dinner,  outer,  and  inferior,  will  appear;  and  lying  on 
those  muscles  at  the  back  of  the  orbit  are  the  offsets  of  the  lower 
branch  of  the  third  nerve. 

The  lower  branch  of  the  third  nerve  supplies  three  muscles  in  ^f^^\^  . 
the  orbit.     Whilst  entering  this  space  between  the  heads  of  the  third  nurvo 
external  rectus,  it  lies  below  the  na^al,  and  rather  above  the  sixth 
nerve.     Almost  immediately  afterwards  the  nerve  divides  into 
three  branches.     One  enters  the  internal  rectus ;    another  the  snppli^ 
inferior  rectus ;  and  the  third,  the  longest  and  most  external,  is  ' 

continued  forwards  to  the  inferior  oblique  muscle  which  it  enters 
at  the  hinder  border  (fig.  10,  '). 

Soon  after  its  origin  the  last  branch  communicates  with  the  *n<J  H^* 
lenticular  ganglion,  forming  the  short  root  of  that  body ;  and  it  **** 
fumiahes  two  or  more  filaments  to  the  inferior  rectus. 

The  SIXTH  NERVE  enters  the  orbit  between  the  heads  of  the  Sixth  nerve. 
external  rectus,  below  the  other  nerves  in  that  interval,  and  above 
the  ophthalmic  vein.     In  the  orbit  it  is  distributed  to  the  external 
rectuB  muscle. 

Recti  Muscles.    The  internal,  inferior,  and  external  rectus  stmiffbt 
muscles  (fig.  9)  are  placed  with  reference  to  the  eyeball  as  their  ™"5^'  ^' 
names  express.     They  arise  posteriorly  from  the  circumference  origin, 
of  tbe  optic  foramen  by  a  common  attachment,  which  partly  sur- 
rounds Uie  optic  nerve.     But  the  external  rectus  differs  from  the 
otheiB  in  having  two  heads  :  The  upper  joins  the  superior  rectus 
in  the  common  origin.    The  lower  and  larger  head  blends  on  the 
one  side  with  the  inferior  rectus  in  the  common  origin,  and  is 
attached  in  addition  to  a  bony  point  on  the  lower  border  of  the 
sj^enoidal  fissure,  near  the  inner  end ;  whilst  some  of  its  mus- 
cular fibres  are  connected  with  a  tendinous  band  between  the 
heads.     All  the  muscles  are  directed  forwards,  but  the  upper  inaortion. 
and  lower  obliquely,  and  have  a  tendinous  insertion  into  the  ball 
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of  the  eye  about  a  quarter  of  an  incli  from  the  cornea,  and  in 
front  of  the  transverse  diameter  of  the  ball. 

Between  the  heads  of  origin  of  the  external  rectus,  the  different 
nerves  before  mentioned  enter  the  orbit,  viz.  the  third,  the  nasal 
branch  of  the  fifth,  and  the  sixth,  together  with  the  ophthalmic 
vein. 

Action.  The  four  recti  muscles,  attached  to  the  eyeball  at  oppo- 
site sides  in  front  of  the  transverse  diameter,  are  able  to  turn  the 
pupil  in  opposite  directions. 

The  inner  and  outer  recti  move  the  ball  horizontally  around  a 
vertical  axis,  the  former  directing  the  pupil  towards  the  noee 
and  the  latter  towards  the  temple. 

The  upper  and  lower  recti  elevate  and  depress  the  fore  part  of 
the  ball  around  a  transverse  axis ;  but  as  their  fibres  are  directed 
obliquely  inwards  the  upper  muscle  turns  the  pupil  up  and  in, 
and  the  lower  muscle  turns  it  down  and  in. 

By  the  simultaneous  action  of  two  contiguous  recti,  the  ball 
will  be  moved  to  a  point  intermediate  to  that  to  which  it  would 
be  directed  by  either  muscle  singly. 

Dissection,  By  opening  the  optic  foramen,  the  attachment  of 
the  recti  muscles  will  be  more  fully  seen.  To  dissect  out  the 
inferior  oblique  muscle,  let  the  eyeball  be  replaced  in  its  natural 
position ;  then  by  taking  away  the  conjunctival  lining  of  the 
lower  eyelid  near  the  inner  part  of  the  orbit,  and  removing  some 
fat,  the  muscle  will  appear  beneath  the  eyeball,  bending  &om 
the  inner  to  the  outer  side ;  it  may  be  followed  outwards  to  ita 
insertion  into  the  ball. 

The  INFERIOR  OBLIQUE  MUSCLE  (fig.  9,  *)  is  situate  near  the 
anterior  margin  of  the  orbit,  and  diflfers  from  the  other  muscles 
in  being  directed  across,  instead  of  pandlel  to  the  axis  of  the 
orbit.  It  arises  from  the  superior  maxillary  bone  between  the 
margin  of  the  orbit  and  the  groove  for  the  lachrymal  sac  From 
this  spot  the  muscle  passes  outwards  beneath  the  inferior  rectus, 
and  between  the  eyeball  and  the  external  rectus,  to  be  inserted 
into  the  sclerotic  coat  between  the  outer  and  upper  recti. 

The  borders  of  the  muscle  look  forwards  and  backwards,  and 
the  posterior  receives  the  branch  of  the  third  nerve.  The  tendon 
of  insertion  is  near  that  of  the  superior  oblique  muscle,  but 
rather  closer  to  the  optic  nerve. 

Action,  The  oblique  muscles  rotate  the  eyeball  around  an 
antero-posterior  axis,  and  are  supposed  to  be  used  in  maintaining 
the  parallelism  of  the  axes  of  the  two  eyes. 

The  upper  muscle,  when  pulled,  rotates  the  ball  in  such  a 
way  as  to  cause  the  inner  end  of  the  transverse  axis  to  sink,  and 
the  pupil  to  be  directed  down  and  out,  as  in  looking  to  the 
shoulder. 

The  lower  muscle,  if  treated  in  the  same  way,  produces  rota- 
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tion  of  the  ball  in  the  opposite  direction,  viz.  the  inner  end  of 
the  transverse  axis  rises,  and  the  pupil  is  inclined  up  and  out, 
as  in  looking  to  the  outer  part  of  the  orbit. 

During  life  the  rotatoiy  movement  is  supposed  to  be  chiefly  with  recti. 
employed  in  controlling  the  oblique  action  of  the  upper  and 
lower  lectL  For  instance,  as  the  upper  rectus  turns  the  pupil 
upwards  and  inwards,  the  inner  movement  will  be  counteracted 
by  the  rotation  out  of  the  inferior  oblique.  And  as  the  lower 
rectus  inclines  the  pupil  down  and  in,  the  motion  inwards  will 
be  checked  by  the  rotation  out  of  the  superior  oblique. 

Dismeium,  To  expose  the  small  tensor  tarsi  muscle,  the  palpe-  Seek  tenaor 
bral  ligament  uniting  the  eyelids  to  the  margin  of  the  orbit  is  ^^"^ 
to  be  cat  through,  where  this  has  not  been  done ;  but  the  lids 
must  be  left  attached  at  the  inner  commissure  by  means  of  the 
tendo  palpebrarum.  By  looking  to  the  posterior  aspect  of  the 
fibrous  buid  attaching  the  tarsal  cartilages,  after  the  lids  have 
been  placed  across  the  nose,  the  pale  fibres  of  the  tensor  tarsi  will 
be  seen. 

The  TENSOR  TARSI  MUSCLE  arises  from  the  ridge  on  the  os  Teiuor  tarsi 
unguis,  and  slightly  from  the  bone  behind  the  ridge.     Its  fibres  '"***^"*- 
are  pale,  and  form  a  very  small  flat  band,  behind  the  ligamentum 
palpebrarum,  which  divides  like  that  structure  into  a  slip  for 
each  eyelid.     In  the  lid  the  slip  lies  on  the  lachrymal  canal,  and  insertion. 
blends  with  the  fibres  of  the  orbicularis  along  the  free  margin 
of  the  tarsal  cartilage. 

Action.  By  its  contraction  the  muscle  draws  inwards  and  back-  Use. 
wards  the  puncta  of  the  lids,  so  as  to  favour  the  reception  and 
passage  of  the  tears. 

Diueetum,  A  small  nerve,  the  temporo-malar  or  orbital  branch  Trace  offset 
of  the  superior  maxillary  trunk,  lies  in  loose  fat  along  the  outer  m&xSuj 
angle  of  the  floor  of  the  orbit,  and  may  be  brought  into  view  ^ler^o- 
after  the  removal  of  the  eyeball  and  its  muscles.     This  nerve  is 
veiy  soft  and  easily  broken.     Two  branches,  temporal  and  malar, 
are  to  be  traced  forwards  from  it :  and  the  junction  of  a  filament 
of  the  lachrymal  nerve  with  the  former  is  to  be  sought. 

The  outer  wall  of  the  orbit  may  be  cut  away,  bit  by  bit, 
to  follow  the  temporal  branch  through  to  the  surface  of  the 
head. 

The  iempanHnfMlar  or  orbital  branch  of  the  superior  maxillary  orUtai 
nerve  arises  in  the  spheno-maxillary  fossa,  and  enters  the  orbit  Jj^^' 
liy  the  fisaore  of  the  same  name.     At  the  back  of  the  orbit  the  maziuMry 
nerve  divides  into  malar  and  temporal  branches,  which  ramify  ^^^^* 
in  the  face  and  the  side  of  the  head  with  their  companion 
vessels. 

The  malar  branch  (r.  subcutaneus  malsa)  is  directed  forwards  its  malar 
to  the  face  along  the  floor  of  the  orbit,  and  through  a  foramen 
in  the  malar  bone.      After  emerging  from  its   foramen,  this 
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branch   supplies  the   orbicularis,   and   communicates  with  the 
£Eu;ial  nerve. 

The  temporal  branch  ascends  on  the  outer  wall  of  the  orbit, 
either  beneath  the  periosteum,  or  in  a  groove  in  the  bone ;  and 
being  joined  by  a  filament  from  the  lachrymal  nerve,  passes  into 
the  temporal  fossa  through  a  foramen  in  the  malar  bone.  The 
nerve  is  then  directed  upwards  between  the  temporal  muscle  and 
the  skull,  and  perforates  the  temporal  fascia  near  the  orbit.  Its 
distribution  has  been  seen  in  the  examination  of  the  cutaneous 
nerves  of  the  head  (p.  7). 

Lachrymal  Apparatus.  The  lachrymal  glands  and  ducts, 
with  the  puncta,  canals,  and  sac,  constitute  the  apparatus  by 
which  the  tears  are  formed,  and  conveyed  to  the  nose.  The 
gland  has  been  already  described  (see  p.  42). 

Dissection,  A  bristle  should  be  introduced  into  each  lachrymal 
canal  through  the  punctum  of  the  eyehd.  The  lachrymal  sac  will 
appear  by  removing  the  tensor  tarsi  and  the  areolar  tissue  from 
its  surface,  as  it  lies  on  the  os  imguis.  The  prolongation  from 
the  tendo  palpebrarum  over  the  sac  should  be  prepared. 

The  puncta  lachrymalia  are  two  small  apertures,  one  for  each 
lid,  by  which  the  tears  enter  the  lachrymal  canals.     Each  is 

situate  in  the  free  margin 
F^g-  11'*  of  the  lid,  about  a  quarter 

of  an  inch  from  the  inner 
canthus,  and  in  the  eleva- 
tion of  the  papilla  lach- 
ryxoalis. 

The  ladhryTnaZ  cancds 
ffig.  11,^)  lead  from  the 
puncta,  and  convey  the 
tears  to  the  lachrymal  sac ; 
their  situation  is  marked 
by  the  bristles  inserted  in 
them.  In  their  course 
inwards  the  canals  lie 
along  the  tendo-palpebra- 
rum,  one  above  and  the 
other  below  it,  and  they 
are  somewhat  arched  with 
the  concavity  towards  the  tendon.  Internally  they  open  near 
together  into  the  lachrymal  sac  rather  above  its  middle.  The 
canal  in  the  upper  eyelid  is  longer  and  more  arched  than  that  in 
the  lower  lid. 

The  lachrymal  sac  and  duct  (fig.  11)  extend  from  the  inner 

*  The  eyelids  and  lachrymal  apparatus.  1.  Lachrymal  canals.  2. 
lachrymal  sac.  S.  Lachrymal  duct  4.  Plica  semilunaris.  6.  Carun- 
cida  lachrymalis. 
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part  of  the  orbit  to  the  nose,  and  convey  the  tears  into  the  latter 
cavity.  They  fonn  one  tube,-  of  which  the  upper  dilated  part  is 
the  eacy  and  the  lower  constricted  end  the  duct 

The  ioCf  2,  is  situate  in  the  hollow  formed  by  the  os  unguis  situation  of 
and  nasal  process  of  the  superior  maxillary  bone.  Externally  it  dSiSd'iSui. 
ia  crossed  by  the  ligament  or  tendon  of  the  eyelids,  and  is  covered 
by  an  expansion  derived  from  that  tendon,  which  is  fixed  to  the 
maigins  of  the  bony  groove.  If  the  aponeurotic  covering  be 
removed,  the  mucous  membrane  lining  the  interior  will  be  seen. 
Into  the  outer  side  of  the  sac  the  lachrymal  canals  open. 

The  duetf  3  (ductus  ad  nasum),  is  the  narrowed  part  of  the  C<u^  leiui- 
tube  that  reaches  to  the  nose,  and  is  about  half  an  inch  long.  n^e. 
It  is  entirely  incased  by  bone ;  and  in  length,  size,  and  direction, 
it  corresponds  with  the  passage  of  the  same  name  in  the  dried 
slnilL     In  the  nasal  cavity  it  opens  into  the  front  of  the  inferior  its  opening, 
meatus,  where  its  opening  is  guarded  by  a  fold  of  the  mucous 
membrane.'    A  bent  probe  introduced  through  the  nostril  may 
be  passed  into  the  duct  from  the  meatus,  but  with  destruction 
of  Uie  valve. 

As  the  duct  is  continuous  with  the  mucous  membrane  of  the  stnictwr©  of 
nose  it  has  the  same  structure,  viz.  a  fibrous  external  layer  with 
a  mucous  lining.     The  epithelium  of  the  sac  and  duct  is  ciliated 
as  in  the  nose,  but  in  the  lachrymal  canals  it  is  scaly. 

Directions.  The  examination  of  the  eyeball  may  be  omitted  Anatomy  of 
with  more  advantage  to  the  student  till  the  dissection  of  the  head  ^^^ij^^^, 
and  neck  has  been  completed.     The  description  of  the  eye  will 
be  found  at  the  end  of  the  book. 


Section  V. 

DISSECTION  OF  THE  NECK. 

Pontion.  For  the  dissection  of  the  right  side  of  the  neck  let  Poritton  of 
the  head  be  supported  on  a  block  at  a  moderate  height,  and  let  ®  '''"^' 
the  face  be  turned  to  the  left  side  and  fastened  in  that  position 
with  hooks.  To  obtain  a  good  view  of  the  region,  the  right  arm 
may  be  drawn  under  the  body,  with  the  object  of  depressing  the 
point  of  the  shoulder,  and  putting  the  neck-parts  on  the  stretch. 
In  some  bodies,  owing  to  difference  in  the  form  of  the  neck,  or 
in  the  height  on  the  table,  the  best  position  will  be  obtained  by 
placing  the  upper  limb  over  the  trunk. 

Swfae&^maMng.  The  side  of  the  neck  presents  a  somewhat  ^^^^ 
square   outline,  and  is  limited  in  the  following  way  : —  Infe-  of  the  neck, 
riorly  ia  the  prominence  of  the  clavicle ;  and  superiorly  is  the 
base  of  the  lower  jaw  with  the  skulL     In  front  its  boundary  is 
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marked  by  a  line  from  the  chin  to  the  sternum  ;  and  behind,  by 
another  line  from  the  occiput  to  the  acromial  end  of  the  clayicle. 
The  part  thus  included  is  divided  into  two  triangular  spacer) 
(anterior  and  posterior)  by  the  diagonal  direction  of  the  stemo- 
mastoid  muscle.  And  in  consequence  of  the  position  of  that 
muscle  the  base  of  the  anterior  space  is  at  the  jaw,  and  the  apex 
at  the  sternum  ;  whilst  the  base  of  the  posterior  one  is  at  the 
clavicle,  and  the  apex  at  the  head. 

The  surface  in  front  of  the  stemo-mastoid  is  depressed  at  the 
upper  part  of  the  neck,  near  the  position  of  the  carotid  vessels ; 
and  behind  the  muscle,  just  above  the  clavicle,  is  another  slight 
hollow  which  points  to  the  situation  of  the  subclavian  artery. 

Along  the  middle  line  of  the  neck  the  following  parts  can  be 
recognised  through  the  skin : — About  two  inches  and  a  half 
from  the  base  of  the  jaw  is  the  eminence  of  the  os  hyoides,  with 
its  comu  extending  laterally  on  each  side.  Below  this  may  be 
felt  the  wide  prominence  of  the  thyroid  cartilage,  called  pomom 
Adami,  which  is  most  marked  in  man ;  and  between  the  carti- 
lage and  the  hyoid  bone  is  a  slight  interval,  corresponding  with 
the  thyro-hyoid  membrane. 

Inferior  to  the  thyroid,  is  the  narrow  prominent  ring  of  the 
cricoid  cartilage  ;  and  between  the  two  the  finger  may  distin- 
guish another  interval,  which  is  opposite  the  crico-thyroid  mem- 
brane. In  some  bodies,  especially  in  women,  the  swelling  of 
the  thyroid  gland  may  be  recognised  by  the  side  of  the  upper 
part  of  the  trachea. 

From  the  cricoid  cartilage  to  the  sternum,  and  between  the 
stemo-mastoid  muscles  is  a  depression,  whose  depth  is  much 
increased  in  emaciated  persons,  in  which  the  tube  of  the  trachea 
can  be  felt. 

Direction.  As  the  time  will  not  allow  the  examination  of  the 
whole  side  of  the  neck,  the  student  should  lay  bare  in  this  stage 
only  the  parts  behind  the  stemo-mastoid  muscle. 

Dissection.  To  raise  the  skin  from  the  posterior  triangle  of  the 
neck,  make  an  incision  along  the  stemo-mastoid  muscle  from  the 
one  end  to  the  other,  and  afterwards  along  the  clavicle  as  far  as 
the  acromion.  The  triangular  flap  of  skin  is  to  be  reflected  from 
before  back  towards  the  trapezius  muscle.  The  superficial  fascia, 
which  will  then  be  brought  into  view,  contains  the  platysma ; 
and  to  see  that  muscle,  it  will  be  necessary  to  take  the  subcuta- 
neous fat  from  the  surface. 

The  PLATYSMA  MToiDES  is  a  thin  subcutaneous  muscular  layer, 
which  is  now  seen  only  in  its  lower  half.  The  muscle  is  placed 
across  the  side  of  the  neck,  and  extends  fi-om  the  top  of  the 
shoulder  to  the  face.  Its  fleshy  fibres  take  origin  by  fibrous 
bands  from  the  clavicle  and  the  acromion,  and  below  those  bones 
j&om  the  fascia  covering  the  pectoral  and  deltoid  muscles ;  and 
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they  ascend  over  the  side  of  the  neck,  to  be  inserted  into  the 
jaw. 

The  lower  part  of  the  muscle  is  more  closely  united  to  the  insertedinto 
skin  than  the  upper,  and  covers  the  external  jugular  vein  as  well  ^*^ » 
as  the  lower  part  of  the  posterior  triangle.     At  first  the  fibres  of  covers 
the  muscle  are  thin  and  scattered,  but  they  increase  in  strength  *"****^ 
as  they  ascend.     The  oblique  direction  of  the  fibres  should  be 
noted,  because  in  venesection  in  the  external  jugular  vein  the 
incision  is  to  be  so  made  as  to  divide  them  across. 

The  use  will  be  found  with  the  description  of  the  remainder  Use. 
of  the  muscle  (p.  61). 

Diueetion.  The  platysma  is  now  to  be  cut  across  near  the  Dissectioii. 
clavicle,  and  to  be  reflected  upwards  as  far  as  the  incision  over 
the  stemo-mastoid  muscle,  but  it  is  to  be  left  attached  at  that 
spot.  In  raising  the  muscle  the  student  must  be  careful  of  the 
deep  fascia  of  the  neck  ;  and  he  should  dissect  out  at  the  same 
time  the  external  jugular  vein,  and  the  superficial  descending 
branches  of  the  cervical  plexus,  which  are  close  beneath  the 
platysma. 

The  external  jugular  vein  (fig.  12,  ^)  commences  in  the  parotid  ?**Y°*^«rf 
gland  (p.  30),  and  is  directed  backwards  beneath  the  platysma  to  ^"*"'"*  ^ 
the  lower  part  of  the  neck,  where  it  pierces  the  deep  cervicfJ  fascia 
to  open  into  the  subclavian  vein.  Its  course  down  the  neck  will  be  crosses  side 
marked  by  a  line  from  the  angle  of  the  jaw  to  the  middle  of  the  Jubdavian. 
clavicle.     Beyond  the  stemo-mastoid  muscle  the  vein  is  dilated, 
and  the  swollen  part  («i»tM)  is  limited  by  two  pairs  of  valves, — 
one  being  situate  below  at  the  mouth  of  the  vein,  and  the  other 
near  the  muscle.     Small  superficial  branches  join  the  vein,  and 
an  offset  connects  it  with  the  anterior  jugular  vein.     Its  size, 
and  the  height  at  which  it  crosses  the  stemo-mastoid  muscle,  are 
very  uncertain.  « 

The  desp  cervical  fascia  consists,  like  the  aponeuroses  in  other  Cerricai 
regions  of  the  body,  of  a  superficial  layer  which  surrounds  the  "^^ 
neck  continuously,  and  of  processes  that  are  prolonged  inwards 
between  the  muscles.     In  some  bodies  this  fascia  is  thin  and 
indistinct. 

In  its  extent  round  the  neck  the  membrane  incases  the  stemo- 
mastoideus,  and  presents  a  different  disposition  before  and  behind 
that  muscle.  As  now  seen  passing  backwards  from  the  muscle,  the  Part  behind 
iascia  continues  over  the  posterior  triangular  space,  and  enclose  toi^i  muscle. 
the  trapezius  in  its  progress  to  the  spines  of  the  vertebra).  At 
the  lower  part  of  the  neck  it  is  attached  to  the  clavicle  and  is 
perforated  by  the  external  jugular  vein,  and  the  cutaneous  nerves. 

After  the  superficial  layer  has  been  removed  near  the  clavicle,  •end«ap>^ 
a  deep  process  may  be  observed  to  surround  the  small  omo-hyoid  omo-hyoid. 
muscle,  and  to  extend  under  the  clavicle,  where  it  is  fixed  to  the 
back  of  that  bone,  and  the  inner  end  of  the  first  rib. 
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This  space  (fig.  12),  having  the  fonn  and  position  before 
noted,  is  about  eight  inches  in  length.  It  contains  the  cervical 
and  brachial  plexuses,  together  with  the  portion  of  the  subclavian 
artery  on  which  a  ligature  is  usually  placed,^  and  some  offsets  of 
the  vessels  and  ner\'es. 

Dissection,  By  the  removal  of  the  cervical  fascia  and  the  fat 
from  the  space  between  the  stemo-mastoid  and  trapezius  muscles, 
the  posterior  triangle  of  the  neck  will  be  displayed.  In  the 
execution  of  this  task,  the  student  may  obtain  some  assistance 
by  attention  to  the  following  remarks : — 

Crossing  the  space  obliquely  about  an  inch  above  the  clavicle, 
and  dividing  it  into  two,  is  the  small  omo-hyoid  muscle  (fig.  1 2,  *). 
Close  to  or  under  the  upper  border  of  the  muscle  lie  the  small 
nerve  and  vessels  to  it :  the  nerve  being  traceable  to  the  descen- 
dens  noni,  and  the  artery  to  the  supra-scapular. 

Above  the  omo-hyoid  muscle  will  be  found  the  ramifications 
of  the  branches  of  the  cervical  plexus,  together  with  the  spinal 
accessory  nerve  ;  the  latter  will  be  recognised  by  its  piercing  the 
stemo-mastoid  muscle.  The  greater  number  of  the  branches  of 
the  cervical  plexus  descend  in  the  space  to  the  shoulder ;  but  the 
small  occipital  and  great  auricular  nerves  ascend  to  the  head,  and 
the  superficial  cervical  branch  is  directed  forwards  over  the 
stemo-mastoid  muscle. 

Below  the  omo-hyoideus  are  the  subclavian  artery  and  the 
brachial  plexus,  which  have  a  deep  position.  In  this  part  also 
the  following  vessels  and  nerve  are  to  be  sought,  viz.  the  supra- 
scapular vessels  behind  the  clavicle ;  the  transverse  cervical 
vessels  which  are  higher  in  the  neck,  but  take  an  outward 
direction  beneath  the  omo-hyoid  muscle ;  and,  lastly,  the  small 
branch  of  nerve  to  the  subclavius  muscle,  which  lies  about  the 
middle  of  the  space  between  the  clavicle  and  the  omo-hyoideus. 

The  space  is  bounded  in  front  by  the  stemo-mastoid  muscle,  1 ; 
and  }>ehind  by  the  trapezius,  2.  Its  base  corresponds  with  the 
middle  third  of  the  clavicle,  and  its  apex  is  at  the  skull.  In  its 
area  are  several  muscles,  which  are  placed  in  the  following  order 
from  above  down,  viz.  splenius  capitis,  levator  anguli  scapuls 
6^ ;  and  middle  scalenus  5  ;  and  at  the  lower  and  outer  angle, 
somewhat  beneath  the  trapezius  lies  the  upper  part  of  the  serra- 
tus  magnus..  Covering  the  space  are  the  structures  already  ex- 
amined, viz.  the  skin  and  superficial  fascia,  the  platysma  over 
the  lower  half  or  two-thirds,  and  the  deep  fascia. 

The  small  omo-hyoid  muscle,  3,  crosses  the  lower  part  of  the 
space,  so  as  to  subdivide  it  into  two, — a  lower  or  clavicular,  and 
an  upper  or  occipitaL 


POSTEfilOB  TBIANQCLAB  SPACE. 

The  elanndar  part  is  amall  i 
and  contsim  tiie   anbclavian  artery.      It  ia  triangular  in  form,  '^ 
with  ita  base  directed  forwards  ;  and  is  bounded  in  front  by  the 
Btemo-mastoid,  1,  above  by  the  omo-hyoid  muscle,  3  ;  and  below 

Fig.  12.» 


*  The  disaection  of  the  pottUrior  fcriangiUar  space  of  the  neck,  bat  the 
iliMrtinn  ii  not  earned  high  enoagli  to  laj  bare  the  aplenim  muicle. 
1.  Btamo-nuatiHdeni.  2.  TiapeiiTis.  3.  Poderior  bcllj  ot  the  amo-hyoid 
voaele^  4.  Anterior  ■oJenaa,  with  the  phrenic  nerre  on  it.  6.  Middle 
•ealenni  mnacle.  6.  Elerator  of  the  angle  of  the  acapnia.  7.  Third  part 
tt  the  labclaTiui  irteiy.  8.  Bitenial  jognlar  Teie  joining  the  sabdaTian 
belew.  fl.  Nerra  of  the  brachial  plenu.  10.  Spinal  accMaorj  nerre. — 
na  cut,  aHeted  di^tl;,  has  been  copied  from  a  plate  in  Blandin's  Enrgical 
AnatOTD;. 
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by  the  clavicle.  This  small  space  measures  commonly  about  one 
inch  and  a  half  from  before  backwards,  and  about  half  that  in 
front  at  its  base. 

Crossing  the  area  of  this  portion,  rather  above  the  level  of 
the  clavicle,  is  the  trunk  of  the  subclavian  artery,  7  (its  third 
part),  which  issues  from  beneath  the  anterior  scalenus  muscle, 
and  is  directed  over  the  first  rib  to  the  axilla.  In  the  ordinary 
condition  of  the  vessel  the  companion  subclavian  vein  is  seldom 
seen,  owing  to  its  situation  being  lower  down  l>eneath  the  clavicle. 
Above  ^he  artery  are  the  large  cords  of  the  brachial  plexus,  9, 
which  accompany  the  vessel,  and  become  closely  applied  to  it 
beneath  the  clavicle.  Behind  the  artery  and  the  nerves  ia  the 
middle  scalenus  muscle,  5.    And  below  the  vessel  is  the  first  rib. 

Along  the  lower  boundary  of  the  space,  and  rather  beneath  the 
cla\'icle  lie  the  supra-scapular  vessels ;  and  crossing  the  upper 
angle,  at  the  meeting  of  the  omo-hyoid  and  stemo-mastoid 
muscles,  are  the  transverse  cervical  vessels.  Entering  the  space 
from  above  is  the  external  jugular  vein,  8,  which  descends  over 
or  under  the  omo-hyoideus  near  the  anterior  part,  and  opens  into 
the  subclavian  vein  ;  in  this  spot  the  vein  receives  the  supra- 
scapular and  transverse  cervical  branches,  and  sometimes  a  small 
vein,  over  the  clavicle,  from  the  cephalic  vein  of  the  arm. 

The  size  of  the  clavicular  part  of  the  posterior  triangular  space 
from  before  back  is  influenced  by  the  extent  of  attachment  of 
the  trapezius  and  stemo-mastoid  muscles  along  the  clavicle.  In 
some  bodies  these  muscles  occupy  nearly  the  whole  length  of 
that  bone,  leaving  but  a  small  interval  between  them  ;  and  in 
others  they  meet,  so  as  to  cover  the  underlying  vessels.  The 
space  may  be  further  increased  or  diminished  from  above  down 
by  the  position  of  the  omo-hyoideus  in  the  neck  ;  for  this  muscle 
may  lie  close  to  the  clavicle,  being  attached  thereto,  or  it  may  be 
distant  one  inch  and  a  half  from  that  bone. 

In  depth  the  space  varies  naturally  ;  and  in  a  short  thick  neck 
with  a  prominent  clavicle,  the  artery  is  farther  from  the  surface 
than  in  the  opposite  condition  of  the  parts.  But  the  depth  may 
be  altered  much  more  by  the  position  of  the  clavicle,  according  as 
the  limb  may  be  raised  or  depressed.  And  lastly,  the  artery  in  its 
usual  position  may  be  concealed  entirely  by  forcing  upwards  the 
arm  and  shoulder,  as  the  collar  bone  is  then  raised  above  the  level 
of  the  omo-hyoid  muscle. 

The  situation  of  the  trunk  of  the  subclavian  artery  may  vary 
much,  for  the  vessel  may  be  one  inch  and  a  half  alx>ve  the  clavicle, 
or  at  any  point  intermediate  between  this  and  its  usual  level 
just  above  the  prominence  of  that  bone.  Further,  its  position  to 
the  anterior  scalenus  may  be  changed  ;  and  instead  of  the  vessel 
being  beneath,  it  may  be  in  front  of,  or  even  between  the  fibres 
of  that  muscle. 


BRANCHES  OF  THE  CEEVICAL  PLEXUS.  A9 

Commonly  there  is  not  any  branch  connected  with  the  artery  Branches. 
in  this  part  of  its  course;   but  the  posterior  scapular  branch 
(fig.  1 2)  may  take  origin  from  it  at  different  distances  from  the 
scalenus,  or  there  may  be  more  than  one  branch  (Quain). 

The  subclavian  vein  rises  upwards  not  unfrequently  as  high  Posnim  of 
as  the  artery,  or  it  may  even  lie  with  the  artery  beneath  the  ^**'"' 
anterior  scalenus  in  some  rare  instances.     The  position  of  the 
external  jugular  vein  with  regard  to  the  subclavian  artery  is 
very  uncertain ;  and  the  branches  connected  with  its  lower  end 
may  form  a  kind  of  plexus  over  the  arterial  trunk. 

The  occipital  part  of  the  posterior  triangular  space  is  of  larger  Occipita 
extent  than  the  other.     Its  boundaries  in  front  and  behind  are  ^U[^°^ 
the  stemo-mastoid  and  the  trapezius ;  and  it  is  separated  from 
the  clavicular  portion  by  the  omo-hyoid  muscle. 

In  it  are  contained  chiefly  the  ramifications  of  the  cervical  cnntalnB 
plexus ;  and  a  chain  of  lymphatic  glands  lies  along  the  stemo-  ^m^^cs ; 
mastoid  muscle.     Beneath  the  spinal  nerves  is  the  middle  sca- 
lenus, and  still  farther  behind  are  some  muscles  of  the  back 
before  seen.     The  spinal  accessory  nerve,  10,  is  directed  obliquely  alno  spinal 
across  this  interval   from  the  stemo-mastoid  muscle,  which  it  ^^^ 
pierces,  to  the  under  surface  of  the  trapezius ;  and  a  communica- 
tion takes  place  between  this  cranial  nerve  and  the  spinal  nerves 
in  the  triangular  space. 

Superficial  Branches  op  the  Cervical  Plexus.  Behind  Nerves  of 
the  stemo-mastoid  muscle  appear  some  of  the  ramifications  of  the  SexST 
cervical  nerves  in  the  plexus  of  the  same  name ;  and  superficial 
branches  are  furnished  from  these  both  upwards  and  downwards. 

The  ascending  set  (fig.  12)  are  three  in  nimiber,  viz.  small  that  asceni, 
occipital,  great  auricular,  and  superficial  cervical.  ^  * 

The  mnall  occipital  branch  (fig.  7,^)  comes  from  the  second  Small  ooci- 
cervical  nerve,  and  is  directed  upwards  to  the  head  along  the  ^^**^ 
posterior  border  of  the  stemo-mastoid  muscle.  At  first  the 
nerve  is  beneath  the  fascia;  but  near  the  occiput  it  becomes 
cutaneous,  and  is  distributed  between  the  ear  and  the  great  occi- 
pital nerve  (p.  8).  Occasionally  there  is  a  second  cutaneous 
nerve  to  the  head. 

The  great  auricular  nerve  (fig.  7,')  is  a  branch  of  that  part  Great  auri 
of  the  plexus  which  is  formed  by  the  second  and  third  cervical  *^^^^* 
nerves.     Perforating  the  deep  fEiscia  at  the  posterior  border  of 
the  stemo-mastoid  muscle,  the  nerve  is  directed  upwards  beneath 
the  platysma  to  the  lobule  of  the  ear,  where  it  ends  in  the  fol- 
lowing branches : — 

The  facial  branches  are  sent  forwards  to  the  integuments  over  supplies 
the  parotid,  and  a  few  slender  filaments  pass  through  the  gland  ^^^' 
to  join  the  facial  nerve. 

The  auricular  branches  ascend  to  the  external  ear,  and  arc  auricular, 
chiefly  distributed  on  its  cranial  aspect ;  one  or  more  reach  the 
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opposite  surface  by  piercing  the  pinna.  On  the  ear  they  com- 
municate with  the  branches  furnished  from  the  facial  and  pneu- 
mogastric  nerves. 

The  mastoid  branch  is  directed  backwards  to  the  integuments 
between  the  ear  and  the  mastoid  process ;  and  it  joins  the  poste- 
rior auricular  branch  of  the  facial  nerve  (p.  8). 

The  superjicial  cervical  nerve  (fig.  7,')  springs  from  the  same 
source  as  the  preceding,  and  turns  forwards  round  the  stemo- 
mastoid  muscle  about  the  middle.  Afterwards  it  pierces  the 
fascia,  and  ramifies  over  the  anterior  triangular  space  beneath 
the  platysma  myoides  (see  p.  61).  There  may  be  more  than 
one  branch  to  represent  this  nerve. 

The  DESCENDING  SET  of  branches  (fig.  7),  (supra-clavicular) 
are  derived  from  the  third  and  fourth  nerves  of  the  plerus,  and 
are  directed  towards  the  clavicle  over  the  lower  part  of  the  pos- 
terior triangular  space.  Their  number  is  somewhat  uncertain, 
but  usually  there  are  about  three  on  the  clavicle. 

The  most  internal  branch  (sternal)  crosses  the  clavicle  near 
its  inner  end ;  the  middle  branch  lies  about  the  middle  of  that 
bone;  and  the  posterior  (acromial)  turns  over  the  attachment 
of  the  trapezius  to  the  acromion.  All  are  distributed  in  the 
integuments  of  the  chest  and  shoulder. 

Derived  from  the  descending  set  are  two  or  more  posterior 
cutaneous  nerves,  which  ramify  in  the  integument  over  the  lower 
two  thirds  of  the  trapezius. 

The  lymphatic  glands  (glandulaB  concatenatae)  lie  along  the 
etemo-mastoid  muscle,  and  are  continuous  at  the  lower  part  of 
the  neck  with  the  glands  in  the  cavity  of  the  thorax.  There  is 
also  a  superficial  chain  along  the  external  jugular  vein. 

Dissection.  The  dissection  of  the  posterior  triangle  should  be 
repeated  on  the  left  side  of  the  neck,  in  order  that  the  difference 
in  the  vessels  may  be  observed.  Afterwards  the  reflected  parts 
are  to  be  replaced  and  carefully  fastened  in  their  natural  position 
with  a  few  stitches,  preservative  fluid  or  salt  having  been  pre- 
viously applied. 

Directions.  It  is  supposed  that  the  body  will  be  now  turned 
on  its  fore  part  for  the  dissection  of  the  back ;  and  during  the 
time  allotted  for  this  position  the  dissector  of  the  head  is  to  learn 
the  posterior  part  of  the  neck.    (See  Dissection  op  the  Back.) 

After  the  completion  of  the  dissection  of  the  back,  the  student 
should  take  out  the  spinal  cord,  and  then  return  to  the  examina- 
tion of  the  front  of  the  neck. 


FRONT   OP   THE   NECK. 


Detach  the 
head. 


Directions.  Supposing  the  thorax  and  back  finished,  the  head 
and  neck  may  be  detached  from  the  trunk  by  dividing  the  spinal 
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column  between  the  second  and  third  dorsal  vertebrsB,  and  catting 

through  the  arch  of  the  aorta  beyond  its  large  branches  (if  this 

is  not  done),  so  as  to  take  that  vessel  with  it.     The  dissection  is  Examine 

to  be  continued  with  the  remainder  of  the  right  side  of  the  neck ;  ^Sl"^*  ^ 

but  if  the  fadal  nerve  has  been  before  omitted,  it  should  be  first 

learnt. 

J^oiition,  After  the  part  has  been  detached,  the  face  is  to  be  Podtion  of 
tuned  from  the  dissector,  and  a  small  narrow  block  is  to  be  ^^^^ 
placed  beneath  the  neck.     Further,  the  neck  is  to  be  made  tense 
by  means  of  hooks,  the  chin  being  well  raised  at  the  same  time. 

Disgeciion,  An  incision  along  the  base  of  the  jaw  on  the  right  Dinection. 
side  (if  it  has  not  been  made  already)  will  readily  allow  the  piece 
of  integument  id  front  of  the  stemo-mastoideus   to  be  raised 
towards  the  middle  line.     Beneath  the  skin  is  the  superficial 
fascia,  containing  very  fine  offsets  of  the  superficial  cervical  nerve. 

To  define  the  platysma  muscle,  remove  the  fat  which  covers 
it,  carrying  the  knife  down  and  back  in  the  direction  of  the  fleshy 
fibres. 

Platysma  Myoides.  The  anterior  part  of  the  platysma,  viz.  putysma 
from   the  stemo-mastoid  muscle  to  the  lower  jaw,  covers  the  S^of*" 
greater  portion  of  the  anterior  triangular  space.     At  the  base  of  sterno- 
the  jaw  it  is   inserted  between  the   symphysis  and  the  mas-  jnaertloa 
aeter  muscle ;  while  other  and  more  posterior  fibres  are  continued  into  jaw. 
over  the  face,  joiniag  the  depressor  anguli  oris  and  risorius,  as 
far  as  the  fascia  covering  the  parotid  gland,  or  even  to  the  cheek 
bone. 

The  fibres  have  the  same  appearance  in  this  as  in  the  lower  Crossing  of 
half  of  the  muscle,  but  they  are  rather  stronger.    Below  the  chin  *^®  ^o'*"- 
the  inner  fibres  of  opposite  muscles  cross  for  the  distance  of  about 
an  inch,  but  those  that  are  superficial  do  not  belong  always  to  the 
same  side. 

Action,  The  ordinary  action  of  this  muscle  is  confined  to  the  Um  on  »kin. 
skin  of  the  neck,  which  it  throws  into  longitudinal  wrinkles ; 
bat  it  can  depress  the  comer  of  the  mouth  by  the  slip  prolonged 
to  the  face.     Through  its  attachment  to  the  jaw  it  will  assist  in  Jaw. 
opening  the  mouth. 

Dissection,  liaise  the  platysma  to  the  base  of  the  jaw,  and  l>i«*ection. 
dissect  out  the  branches  of  the  superficial  cervical  nerve,  and  the 
cervical  branches  of  the  facial  nerve  that  are  beneath  it.     Clean 
also  the  deep  fascia  of  the  neck,  and  the  anterior  jugular  vein 
which  is  placed  near  the  middle  line. 

The  superficial  cervical  nerve  has  been  traced  from  its  origin  in  ^^P|^^ 
the  cervical  plexus  to  its  position  on  the  deep  fascia  of  the  neck  nerv«, 
(p.  60) ;  but  the  nerve  may  arise  from  the  plexus  by  two  pieces. 
Beneath  the  platysma  it  divides  into  an  ascending  and  a  descending 
branch,  and  is  distributed  on  the  front  of  the  neck. 

The  ascending  branch  perforates  the  platysma,  supplying  it,  Moonding 
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and  ends  in  the  integuments  over  the  anterior  triangle,  abont 
half  way  down  the  neck.  Whilst  this  branch  is  beneath  the 
platysma  it  joins  the  facial  nerve. 

The  descending  branch  likewise  passes  through  the  platysma, 
and  is  distributed  below  the  preceding,  reaching  as  low  as  the 
sternum. 

The  infrormaxillary  branches  of  the  facial  or  seventh  cranial 
nerve  (rami  subcutanei  colli)  (p.  40)  pierce  the  deep  cervical 
fascia,  and  pass  forwards  beneath  the  platysma,  fonning  arches 
across  the  side  of  the  neck  (fig.  7),  which  reach  as  low  as  the 
hyoid  bone.  Most  of  the  branches  end  in  the  platysma,  bnt  a 
few  filaments  perforate  it,  and  reach  the  integuments.  Beneath 
that  muscle  there  is  a  communication  established  between  the 
branches  of  the  facial  and  the  ofisets  of  the  superficial  c^^cal 
nerve. 

Dissection,  Cut  across  the  external  jugular  vein  about  the 
middle,  and  throw  the  ends  up  and  down.  Afterwards  the 
superficial  nerves  of  the  neck  may  be  divided  in  a  line  with  the 
angle  of  the  jaw,  the  anterior  ends  being  removed,  and  the  poa- 
terior  reflected.  The  great  auricular  nerve  may  be  cut  througfa 
and  the  ends  reflected. 

The  part  of  the  deep  cervical  fascia  in  front  of  the  stemo- 
mastoideus  is  stronger  than  that  behind  the  muscle,  and  has  the  fol- 
lowing arrangement.  Near  the  sternum  tlie  fascia  forms  a  white 
firm  membrane,  which  is  attached  to  that  bone ;  but  higher  in 
the  neck  it  becomes  thinner,  and  is  fixed  above  to  the  lower  jaw 
and  the  zygoma,  covering  also  the  parotid  gland.  From  the 
ramus  of  the  jaw  a  piece  is  prolonged  downwards,  between  the 
parotid  and  submaxillary  glands,  to  join  the  styloid  process  ;  this 
piece  is  named  the  stylo-^maxillary  ligament ;  and  from  the  angle 
of  the  jaw  a  strong  piece  is  continued  to  the  stemo-mastoideus, 
which  fixes  forwards  the  anterior  border  of  that  muscle. 

Intermuscular  partitions  are  sent  between  the  muscles ;  and 
the  layer  beneath  the  stemo-mastoid  is  connected  with  the 
sheath  of  the  cervical  vessels.  One  of  these  strata,  viz.  that 
beneath  the  stemo-thyroid  muscle,  descends  in  front  of  the  great 
vessels  at  the  root  of  the  neck  to  the  arch  of  the  aorta  and  the 
pericardium. 


Triangnlar 
space  in 
front  ci  the 
neck. 


Dissection 
of  anterior 
triangle. 


ANTERIOR   TRIANGULAR   SPACE. 

This  space  (fig.  13)  contains  the  carotid  vessels  and  their 
branches,  with  many  nerves ;  and  it  corresponds  with  the  hollow 
on  the  surface  of  the  neck  in  front  of  the  stemo-mastoid 
muscle. 

Dissection.  To  define  the  anterior  triangular  space  and  its 
contents  take  away  the  deep  fascia  of  the  neck,  and  the  fat, 
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hut  without  injuring  or  displacing  the  scyeral  parte.  First  clean 
the  surface  of  the  hyoid  muscles  that  appear  along  the  middle 
line,  leaving  untouched  the  anterior  jugular  veiu.  ^ 

The  trunks  into  which  the  large  carotid  artery  bifurcates  are  Trace 
to   he   followed   upwards,  especiaUy  the   more   superficial   one*^"®** 
(external  carotid),  whose  numerous  branches  are  to  be  traced  as 
far  as  they  lie  in  the  space.     In  removing  the  sheath  from  the 
vessels,  as  these  appear  from  beneath  the  muscles  at  the  lower  seek  longi- 
part  of  the  neck,  the  dissector  should  be  careful  of  the  small  t^***^^ 
descending  branch  of  the  hypo-glossal  nerve  in  front  of  it.     In 
the  sheath  between  the  vessels  (carotid  artery  and  jugular  vein) 
will  be  found  the  pneumo-gastric  nerve,  and  behind  the  sheath 
is  the  sympathetic  nerve. 

Crossing  the  space,  in  the  direction  of  a  line  from  the  mastoid  and  tnma- 
process  to  the  hyoid  bone,  are  the   digastric  and  stylo-hyoid  ^^^. 
muscles,  with  several  nerves  directed  transversely.     Thus  lying 
below  them  is  the  hypo-glossal  nerve,  which  gives  one  branch 
(descendens  noni)  in  front  of  the  sheath,  and  another  to  the 
thyro-hyoid  muscle.     Above  the  muscles,  and  taking  a  similar 
direction  between  the  two  carotid  arteries,  are  the  glosso-pha- 
lyngeal  nerve  and  the  stylo-phar3mgeus  muscle.     On  the  inner  Laryngeal 
side  of  the  vessels,  between  tiie  hyoid  bone  and  the  thyroid  cai^  nervw. 
tilage,  the  dissector  will  find  the  superior  laryngeal  nerve  ;  and 
by  the  side  of  the  laiynx,  with  the  descending  part  of  the  supe- 
rior thyroid  arteiy,  the  small  external  laryngeal  branch.    Directed  spinal 
downwaids  and  backwards  from  beneath  the  same  muscles  to  the  *<^'®**°'y- 
stemo-mastoideus,  is  the  spinal  accessory  nerve. 

Clean  then  the  sabmaxillary  gland  close  to  the  base  of  the  Ci«j^  gland. 
jaw ;  and  on  partly  displacing  it  frx)m  the  surface  of  the  mylo-  to  mylo- 
hyoid muscle,  the  student  will  expose  the  small  branch  of  nerve  ^y^^ 
to  that  muflde  with  the  submental  artery. 

The  interval  between  the  jaw  and  the  mastoid  process  is  sup- 
posed to  be  already  cleaned  by  the  removal  of  the  parotid  gland 
ID  the  dissection  of  the  facial  nerve. 

Its  limits  are  the  following : — Behind  is  the  stemo-mastoid  Boundaries, 
muscle,  1 ;  and  in  front  a  line  from  the  chin  to  the  stemimi, 
along  the  middle  of  the  neck.  Above,  at  the  base  of  the  space, 
would  be  the  lower  jaw,  the  skull,  and  the  ear ;  and  below,  at 
the  apex,  is  the^stemum.  Over  this  space  are  placed  the  skin 
and  the  superficial  fascia,  the  platysma,  the  deep  fascia,  and  the 
ramifications  of  the  facial  and  superficial  cervical  nerves. 

Mutdes  in  the  Space,  In  the  area  of  the  triangular  interval,  as  Contenta  of 
it  is  above  defined,  are  seen  the  larynx,  and  pharynx  in  part,  and  *^®  "P**** 
many  muscles  converging  towards  the  hyoid  bone  as  a  centre, 
some  being  above  and  some  below  it.     Below  are  the  depressors 
of  that  bone,  viz.  omo-hyoid,  stemo-hyoid,  and  stemo-thyroid, 
2  to  4 ;  and  above  the  os  hyoides  are  ^e  elevator  muscles,  viz. 
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mylo-hyoid,  digastric,  and  stylo-hyoid.    Coimected  with  the  l»ek 
of  the  hyoid  bone  and  the  larynx  are  some  of  the  constrictor 

miuclea  of  the  gullet. 


VeuiU  in  the  triavyaiaT  gpace.  The  carotid  blood-Temels, 
6  and  7,  occupy  the  hinder  and  deeper  part  of  the  «^ae»  along 
the  side  of  the  stemo-nutstoid  muacle ;  and  their  course  Tonld 
be  marked  on  the  surface  by  a  line  from  the  Bterno-clavicalar 
articulation  to  a  point  midway  between  the  angle  of  the  jaw 
and  the  mastoid  process.  As  high  as  the  level  of  the  cricoid 
cartilage  they  are  buried  beneath  the  depressor  muscles  of  the 

'  View  of  the  anterior  triingnlar  space  of  the  neck  (from  "Qoain'i 
Arteries").  1.  Stemc-nuutoideas.  2.  Stemo-hyoidens.  8.  Anterior 
bollj  of  the  omo-hToideoB.  i.  Thfro-hj^iideuB.  fl.  CommoD  •atrotid 
art^  diTiding.  7.  latental  jugular  vein.  S.  Bxtenul  jugalar  Tein. — 
In  Mr.  Quiln'i  dnving  the  Hemo-nmstoid  is  parti;  cat  through. 
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yoides ;  but  beyond  that  spot  they  are  covered  by  the  super- 

1  layers  over  the  space,  and  by  the  stemo-mastoid  muscle 

shy  before  the  parts  are  displaced,  conceals  the  vessels  as  far 

tie  parotid  gland. 

'or  a  short  distance  after  its  exit  from  beneath  the  muscles  at  Bifurcation. 

loot  of  the  neck,  the  common  carotid  artery  remains  a  single 

ik,  6  ;  but  opposite  the  upper  border  of  the  thyroid  cartilage 

ivides  into  two  large  vessels,  external  and  internal  carotid. 

m  the  place  of  division  these  trunks  are  continued  onwards, 

sath  the  digastric  and  stylo-hyoid  muscles,  to  the  interval 

reen  the  jaw  and  the  mastoid  process. 

it  first  the  trunks  lie  side  by  side,  the  vessel  destined  for  the  Poaitioii  of 

mal  parts  of  the  head  (internal  carotid)  being  the  more  pos-  to  one      * 

>r  or  external  of  the  two  ;  but  above  the  digastric  muscle  it  "»otbor. 

»me8  deeper  than  the  other.      The  more  superficial  arteiy 

emal  carotid)  famishes  many  branches  to  the  neck  and  the  Branches. 

ST  part  of  the  head,  viz.  some  forwards  to  the  larynx,  tongue, 

&ce  ;  others  backwards  to  the  occiput  and  ear ;  and  others 
'aids  to  the  head. 

lut  the  common  carotid  does  not  always  divide,  as  here  said.  Changee  in 
the  point  of  branching  of  the  vessel  may  be  moved  from  the  diviSon*of 
er  border  of  the  thyroid  cartilage,  either  upwards  or  down-  carotid- 
da,  so  that  the  trunk  may  remain  undivided  till  it  is  beyond 
OB  hyoides,  or  end  in  branches  opposite  the  cricoid  cartilage. 
!  division  beyond  the  usual  place  is  more  frequent  than  the 
lehing  short  of  that  spot.    It  sometimes  ascends  as  an  undivided 
ik  (though  veiy  rarely),  furnishing  offsets  to  the  neck  and 
L 

n  close  contact  with  the  outer  side  of  both  the  common  and  Jugular 
internal  carotid  artery,  and  incased  in  a  sheath  of  fascia  with  ^^^' 
;  trunk,  is  the  large  internal  jugular  vein,  which  receives 
ichea  in  the  neck  corresponding  with  some  of  the  branches 
;he  superficial  artery.     In  some  bodies  the  vein  may  cover  alters 
artery  ;  and  the  branches  joining  it  above  may  form  a  kind  ^^^ 
»lexus  over  the  upper  part  of  the  common  arterial  trunk. 
Serves  in  the  space.  In   connection,  more  or   less   intimate,  Nerves  in 
\k  the  large  vessels,  are  the  following  nerves  with  a  longitu-  ^"h  the 
il  direction : — In  front  of  the  sheath  lies  the   descending  arteries. 
Bcih  of  the  hypo-glossal  nerve ;  within  the  sheath,  between 
carotid  artery  and  jugular  vein,  is  the  pneumo-gastric  nerve ; 
.  behind  the  sheath  is  the  sympathetic  nerve.     Along  the 
er  part  of  the  vessels  the  spinal  accessory  nerve  extends  for  a 
rC  distance,  till  it  pierces  the  stemo-mastoid  muscle, 
kreral  nerves  are  placed  across  the  vessels  : — Thus,  directed 
liveisely  over  the  two  carotids,  so  as  to  form  an  areh  below 

digastric   muscle,  is   the   hypo-glossal  nerve,  which   gives 
mwaids  its  branch  (descendens  noni)  most  commonly  in  front 
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of  the  eheath.  Appearing  on  the  inner  side  of  the  carotid 
arteries,  close  to  the  base  of  the  space,  is  the  glosso-pharyngeal 
nerve,  which  courses  fon^ards  between  them.  Inside  t^e  in- 
ternal carotid  artery,  opposite  the  hyoid  bone,  the  superior 
laryngeal  nerve  comes  into  sight;  whilst  a  little  lower  down, 
with  the  descending  branches  of  the  thyroid  artery,  is  the 
external  laryngeal  branch  of  that  nerve. 
Glands ;  Glands  in  the  space.    Two  glandular  bodies,  the  submaxillaiy, 

\axy       '     11,  and  thyroid,   12,  have  their  seat  in  this  triangular  space 
of  the  neck.     The  submaxillary  gland  is  situated  altogether  in 
front  of  the   vessels,  and  is  partly  concealed  by  the  jaw ;  and 
beneath  it  on  the  surface  of  the  mylo-hyoideus  is  the   small 
and  tbTToid  nerve  to  that  muscle,  with  the  submental  a^eiy.     By  the  side 
^^^'  of  the  thyroid  cartilage,  l)etween  it  aud  the  common  carotid 

artery,  lies  the  thyroid  body  beneath  the  stemo-thyroid  musde  : 
in  the  female  tliis  body  is  more  largely  developed  than  in  the 
male. 
Parotid  At  the  base  of  the  space,  if  the  i>art8  were  not  disturbed, 

gland.  would  be  the  parotid  gland,  which  is  wedged  into  the  hoUow 

between  the  jaw  and  the  mastoid  process,  and  projects  some- 
what below  the  level  of  the  jaw.  Its  connections  have  been 
noticed  at  p.  29. 

Directions.  The  student  has  to  proceed  next  with  the  examina- 
tion  of  the  individual   parts   that   have   been   referred   to   in 
connection  with  the  triangular  spaces. 
Anterior  Anterior  ptgular  vein.  This  small  vein  occupies  the  middle 

jugular  V  n  ^^  ^£  ^^^  neck,  and  its  size  is  dependent  upon  the  degree  of 
development  of  the  external  jugular.  Beginning  in  some  small 
branches  below  the  chin,  the  vein  descends  to  the  sternum,  and 
then  bends  outwards  beneath  the  stemo-mastoid  muscle,  to  open 
Joins  subcla-  into  the  subclavian  vein,  or  into  the  external  jugular.  In  the 
neck  the  anterior  and  external  jugular  veins  communicate.  There 
are  two  anterior  veins,  one  for  each  side,  though  one  is  usually 
larger  than  the  other ;  and  at  the  bottom  of  the  neck  they  are 
joined  by  a  transverse  branch. 

Stemomas-         The     8TERNO-CLEIDO-MA8TOID    MUSCLE    (fig.    13,  ^)    forms    the 

°*         superficial  prominence  of  the  side  of  the  neck.     It  is  narrower 

in  the  centre  than  at  the  ends,  and  is  attached  below  by  two 

heads  of  origin,  which  are  separated  by  an  elongated  interval. 

has  Its         The  inner  head  is  fixed  by  a  narrowed  tendon  to  the  anterior 

Sternum,      part  of  the  first  piece  of  the  sternum  ;  and  the  outer  head  has  a 

and  clavicle,  ^^jg  fleshy   attachment   to   the  sternal   third  of  the  clavicle. 

From  this  origin  the  heads  are  directed  upwards,  the  internal 

passing  backwards,  and  the  external  almost  vertically,  and  are 

blended  about   the  middle  of  the  neck  in  a  roundish  belly. 

and  insor-     Near  the  skull  the  muscle  ends  in  a  tendon,  which  is  inserted 

tionatskulL  jj^^.^  ^y^^  mastoid  process  at  the  outer  aspect  jfrom  base  to  tip^ 
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and  by  a  thin  aponeuroeis  into  a  TOUgh  surface  behind  that 
process,  as  well  as  into  the  outer  part  of  the  upper  curved  line 
of  the  occipital  bone. 

The  muscle  divides  the  lateral  surface  of  the  neck  into  two  Petition  to 
triangular  spaces.  On  its  cutaneous  aspect  the  stemo-mastoid  ^  ^  P^  * 
is  covered  by  the  common  integuments  and  the  platysma,  by 
the  external  jugular  vein  and  superficial  branches  of  the  cervical 
plexus  (across  the  middle),  and  by  the  deep  fascia.  If  the 
muscle  be  cut  through  below  and  raised,  it  will  be  seen  to  lie 
on  the  following  parts  : — The  clavicular  origin  is  superficial  to 
the  anterior  scalenus  and  omo-hyoid  muscles ;  and  the  sternal 
bead  conceals  the  depressors  of  the  hyoid  bone,  and  the  conmion 
carotid  artery  with  its  vein  and  nerves.  After  the  union  of  the 
heads,  the  muscle  is  placed  over  the  cervical  plexus,  the  middle 
scalenus,  and  the  elevator  of  the  angle  of  the  scapula  ;  and  near 
the  skull,  on  the  digastric  and  splenius  muscles,  the  occipital 
arteiy,  and  part  of  the  parotid  gland.  The  spinal  accessory 
nerve  perforates  the  muscular  fibres  about  the  upper  third. 
The  extent  of  the  attachment  to  the  clavicle  varies,  and  in  some 
bodies  it  may  reach  even  to  the  trapezius. 

Action,  Both  muscles  acting  bend  the  head  forwards,  and  one  Um. 
muscle  turns  the  face  to  the  opposite  side.     In  conjunction  with 
the  muscles  attached  to  the  mastoid  process  one  stemo-mastoideus 
will  incline  the  head  towards  the  shoulder  of  the  same  side. 

In  laborious  respiration  the  two  muscles  will  assist  in  elevating 
the  sternum. 

The    OMO-HYoro   muscle    crosses    beneath   the    stemo-mas-  Omo-hyoid 
toideus,   and  consists  of  two  fleshy  bellies  united  by  a  small  begins  at 
round  intermediate   tendon    (fig.    12,*).      The   origin  of  the  ***®  "^^P*^ 
muscle  &om  the  scapula,  and  the  connections  of  the  posterior 
part,  are  to  be  studied  in  the  dissection  of  the  back.     From  the  hyoidbojw! 
intervening    tendon   the   anterior   fleshy   belly    (fig.    13,  *)    is 
directed  forwards  along  the  border  of  the  stemo-hyoid  muscle, 
and  is  iruerted  into  the  lower  part  of  the  body  of  the  hyoid  bone, 
close  to  the  great  comu. 

The  anterior  belly  is  in  contact  with  the  fascia,  after  escap-  Connec- 
ing  from  beneath  the  stemo-mastoid ;  and  rests  on  the  stemo- 
thyroideus.     This  part  of  the  muscle  crosses  the  common  carotid 
artery  and  internal  jugular  vein  on  a  level  with  the  cricoid 
cartilage. 

Action,  The  anterior  belly  depresses  the  hyoid  bone  ;  and  the  Use. 
posterior  is  said  by  Theile  to  make  tense  the  deep  fascia  of  the 
neck  with  which  it  is  connected. 

The  STERNO-HYon)  MUSCLE  (fig.  1 3,  ^,  is  a  flat  thin  band  g*«™<>- 
nearer  the  middle  line  than  the  preceding.     It  arises  from  the  muscle. 
posterior  surface  of  the  sternum  and  the  cartilage  of  the  first 
rib,  and  sometimes  from  the  clavicle.     From  this  spot  the  fibres 
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ascend,  and  are  inserted  into  the  lower  border  of  the  body  of  the 
08  hyoides,  internal  to  the  preceding  muscle. 

Pjirt«  above       One  surface  is  in  contact  with  the  fascia,  and  is  often  marked 

iK^athT  ^y  ^  tendinous  intersection  near  the  clavicle.  When  the  muscle 
is  divided  and  turned  aside,  the  deep  surface  will  be  found  to 
rest  on  the  stemo-thyroideus  and  its  continuation  (thyro-hyoid), 
and  on  the  superior  thyroid  vessels.  The  muscles  of  opposite 
sides  are  separated  by  an  interval  which  is  largest  below.  The 
origin  of  the  muscle  varies  much. 

Use.  Action.  It  draws  the  os  hyoides  downwards  after  swallowing  ; 

and  in  laborious  respiration  it  will  act  as  an  elevator  of  the 
sternum. 

stcrno-thy-        The  8TERNO-THYROID  MUSCLE  is  wider  and  shorter  than  the 

roid  miiflcle.  stemo-hyoid,  beneath  which  it  lies.  Like  the  other  hyoid 
muscle,  it  arises  from  the  posterior  surface  of  the  sternum,  from 
the  cartUage  of  the  first  rib  below  the  former,  and  sometimes 
from  the  cartilage  of  the  second  rib  ;  and  is  insert^  into  the 
oblique  line  on  the  side  of  the  thyroid  cartilage,  where  it  id 
continuous  with  the  thyro-hyoid  muscle. 

p4rt.*  over         The  inner  bonier  touches  its  fellow  for  about  an  inch,  and 

neath.  Corresponds  with  the  middle  line  of  the  neck  and  the  thyroid 

veins ;  whilst  the  outer  reaches  over  the  carotid  artery.  The 
superficial  surface  is  concealed  by  the  preceding  hyoid  muscles ; 
and  the  opposite  surface  is  in  contact  with  the  lower  part  of  the 
carotid  artery,  the  trachea,  and  the  larynx  and  thyroid  body. 
A  transverse  tendinous  Line  crosses  the  muscle  near  the  sternum. 

Use.  Action,  Its  chief  use  is  to  aid  the  preceding  muscle  in  lowe^ 

ing  rapidly  the  hyoid  bone  after  deglutition  ;  but  it  can  draw 
down  and  forwards  the  thyroid  cartilage,  and  assist  in  rendering 
tight  the  vocal  cords. 

Like  the  stemo-hyoid  it  participates  in  the  movement  of  the 
chest  in  laborious  breathing. 

Thyrohyoid  The  THYROHY01DEU8  (fiff.  13,  *)  is  a  continuation  of  tlie 
last  muscle.  Beginning  on  the  side  of  the  thyroid  cartilage,  the 
fil)res  ascend  to  the  inner  half  of  the  great  comu  of  the  os 
hyoides,  and  the  outer  part  of  the  body  of  the  bone. 

On  the  muscle  lie  the  omo-hyoideus  and  stemo-hyoideua  ;  and 
beneath  it  are  the  superior  laryngeal  nerve  and  vessels.  .  This  is 
sometimes  considered  one  of  the  special  muscles  of  the  larynx. 

1'm>.  Action.  Raising  the  thyroid  cartilage  towards  the  os  hyoides, 

it  renders  lax  the  vocal  cords,  and  assists  in  placing  the  cartilage 
preparatory  to  swallowing. 

Directions,  The  remaining  parts  included  in  this  section  are 
the  scaleni  muscles  and  the  subclavian  blood-vessels,  with  the 
cervical  nerves  and  the  carotid  blood-vessels.  The  student  may 
examine  them  in  the  order  here  given. 

Di«»ecti(»n         Dissection.  Supposing  the  stemo-mastoid  to  be  cut,  the  fat  and 
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iasda  are  to  be  taken  away  from  the  lower  part  of  the  neck,  so 
as  to  prepare  the  scaleni  muscles  with  the  subclavian  vessels  and 
their  branches.  By  means  of  a  little  dissection  the  anterior  sca- 
lenus muscle  will  be  seen  ascending  from  the  first  rib  to  tlie 
neck,  having  the  phrenic  nerve  and  subclavian  vein  in  front  of 
it,  the  latter  crossing  it  near  the  rib. 

The  part  of  the  subclavian  artery  on  the  inner  side  of  the  of  the  sub- 
Bcalenus  is  then  to  be  cleaned,  care  being  taken  not  only  of  its  l^^ 
branches,  but  of  the  branches  of  the  sympathetic  nerve  which 
course  over  and  along  it  from  the  neck  to  the  chest.     This  dis- 
section will  be  facilitated  by  the  removal  of  a  part  or  the  whole 
of  the  clavicle. 

All  the  branches  of  the  artery  are  in  general  easily  found,  wjd 
except  the  superior  intercostal,  which  is  to  be  sought  in  the 
thorax  in  front  of  the  neck  of  the  first  rib.  On  the  branch  (in- 
ferior thyroid)  ascending  to  the  thyroid  body,  or  near  it,  is  the 
middle  cervical  ganglion  of  the  sympathetic ;  and  the  dissector 
should  follow  downwards  from  it  the  small  nerves  to  the  thorax. 
Only  the  origin  and  first  part  of  the  course  of  the  arterial  branches 
can  be  now  seen ;  their  termination  is  met  with  in  other  stages 
of  this  dissection,  or  in  the  dissection  of  other  parts  of  the  body. 

In  this  stage  the  student  should  seek  the  small  right  lymphatic  of  lympha- 
duct  that  opens  into  the  subclavian  vein  near  its  junction  with  ***^  ^^^^ ' 
the  jugular.     A  notice  of  it  will  be  given  with  the  IjTnphatics 
of  the  thorax. 

The  outer  part  of  the  subclavian  artery  having  been  already  of  brachial 
prepared,  let  the  dissector  remove  more  completely  the  fibrous  ^®*^* 
tissue  from  the  nerves  of  the  cervical  and  brachial  plexuses. 
From  the  brachial  plexus  trace  the  small  branch  to  the  sub- 
clavius  muscle  ;  and  the  branches  to  the  rhomboid  and  serratus 
muscles,  which  pierce  the  middle  scalenus.  If  it  is  thought 
necessary,  the  anterior  scalenus  may  be  cut  through  after  the 
artery  has  been  studied. 

From  the  cervical  plexus,  besides  muscular  branches,  the  stu-  of  cervical 
dent  should  seek  small  twigs  to  join  the  descendens  noni ;  and  P^®*^"- 
should  define  the  roots  of  the  phrenic  nerve.     Lastly,  let  the 
surface  of  the  middle  scalenus  muscle  be  cleaned,  as  it  lies  be- 
neath the  cervical  nerves. 

The  BCALENi  muscles  are  usually  described  as  three  in  number.  Number  of 
and  are  named  from  their  relative  position,  anterior,  middle,  and  muscles, 
posterior ;  they  extend  from  the  first  two  ribs  to  the  transverse 
processes  of  the  cervical  vertebrsa. 

The  SCALENUS  ANTicus  (fig.  14,  *)  extends  from  the  first  rib  Scricnus 
to  the  lower  cervical  vertebrae,  and  is  somewhat  conical  in  shape. 
It  is  attached  by  its  apex  to  the  inner  border  and  the  upper  Origin ; 
surface  of  the  first  rib,  so  as  to  surround  the  rough  surface  or 
projection  on  this  aspect  of  the  bone ;  and  by  its  base  it  is  in- 
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serted  into  the  anterior  transverse  processes  of  four  of  the  cervical 
vertebKB,  viz.  sixth,  fifth,  fourth,  and  third. 

More  deeply  seated  below  than  above,  the  muscle  is  concealed 
by  the  clavicle  and  the  subjacent  muscle  (subclavius),  and  by  the 
cla\'icular  part  of  the  stemo-mastoid :  the  phrenic  nerve  lies 
along  the  cutaneous  surface  of  the  muscle,  and  the  subclavian 
vein  crosses  over  it  near  the  rib.  Along  the  inner  border  is  the 
internal  jugular  vein.  Beneath  the  scalenus  are  the  pleura,  the 
subclavian  artery,  and  the  nerves  of  the  brachial  plexus.  The 
insertion  into  the  vertebrae  corresponds  with  the  origin  of  the 
rectus  capitis  anticus  major  muscle. 

Action,  The  anterior  of  these  muscles  raises  strongly  the  first 
rib,  in  consequence  of  its  forward  attachment.  If  the  rib  is 
fixed,  it  bends  forwards  the  lower  part  of  the  neck,  partly  if  one 
muscle  acts,  completely  if  both  are  used. 

The  SCALENUS  MEDIUS  MUSCLE  (fig.  14,')  is  larger  than  the 
anterior,  and  extends  farthest  of  all  on  the  vertebrae.  Inferiorly 
it  is  attached  to  the  inner  border  of  the  first  rib ;  and  to  a  groove 
on  the  uj^per  surface  of  the  rib,  which  extends  obliquely  back- 
wards for  one  inch  and  a  half  from  the  inner  border  to  the 
tubercle.  The  muscle  ascends  behind  the  spinal  nerves,  and  is 
inserted  into  the  tips  of  the  posterior  transverse  processes  of  all 
the  cervical  vertebne. 

In  contact  ynih  the  anterior  surface  are  the  subclavian  artery 
and  the  spinal  nerves,  together  with  the  stemo-mastoid  muscle  ; 
whilst  the  posterior  surface  touches  the  posterior  scalenus,  and 
the  deep  lateral  muscles  of  the  back  of  the  neck.  The  outer 
border  is  perforated  by  the  nerves  of  the  rhomboid  and  serratus 
muscles. 

Action.  Usually  it  elevates  the  first  rib.  With  the  rib  fixed, 
the  cervical  part  of  the  spine  will  be  inclined  laterally  by  one 
muscle. 

The  SCALENUS  POSTICUS  is  inconsiderable  in  size,  and  appears 
to  be  but  part  of  the  preceding.  It  is  attached  below  by  a  slip, 
about  half  an  inch  wide,  to  the  upper  border  of  the  second  rib, 
in  front  of  the  elevator  of  that  bone ;  and  it  is  inserted  above 
with  the  scalenus  medius  into  two  or  three  of  the  lower  cervical 
transverse  processes. 

Action,  It  acts  as  an  elevator  of  the  second  rib  ;  and  its  fibres 
having  the  same  direction  as  those  of  the  medius,  it  will  incline 
the  neck  in  the  same  way. 

The  SUBCLAVIAN  ARTERY  (fig.  14)  is  the  first  part  of  the  large 
vessel  supplying  the  upper  limb  with  blood,  which  is  thus  de- 
signated from  its  position  beneath  the  clavicle.  This  vessel,  8, 
is  derived  from  the  branching  of  the  innominate  artery  behind 
the  stemo-clavicular  articulation,  and  the  part  of  it  named  sul>- 
clavian  extends  as  far  as  the  lower  border  of  the  first  rib.     To 
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reach  the  limb  the  artery  crossea  Uie  lower  put  of  the  neck, 
tokiDg  an  arched  course  over  the  bag  of  the  pleura  and  the  first 


rib,  and  between  the  scaleni  mnsclea.     For  the  purpose  of  de-  '7?J?,''L 
scnbing  the  numerona  connections  of  the  Eubclaviau  arttirj  the  thnepjru. 
veeeel  may  be  divided  into  three  ports  :  the  first  extending  bma 
the  stemo-clavicular  articulation  to  the  inner  border  of  the  ante- 
rior acaJenus ;  the  second,  beneath  the  acalenus ;  and  the  third, 

*  A  Tieir  of  tlie  commoD  carotid  and  aabclaTian  artcrica  (from  Qoain'a 
"Artoiea").  1.  Anterior  ■calaniu,  with  the  phrenic  aarre  on  it.  2. 
Kiddle  acaienna.  8.  lerator  aagoli  ecapalB.  i.  Omohjindeoa.  G. 
Bectoa  capitia  antiena  major.  6.  CommoD  carotid  art«7-  7.  SabclaTian 
Tein.  6.  SnbcIaTian  arter;.  9.  Digaatric  moicle.  ID.  Parotid  gland. 
11.    BnbmaxillaiT  ^iand.      12.    ^i^id   bod;.      13.    Trapenai  nnacla 
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from  the  outer  border  of  that  muscle  to  the  lower  edge  of  the 
first  rib. 

First  part  Internal  to  the  anterior  scalenus  the  artery  lies 
deeply  in  the  neck,  and  ascends  slightly  from  the  level  of  its 
origin.  Between  the  vessel  and  the  surface  will  be  found  the 
common  tegumentary  coverings  with  the  platysma  and  the  deep 
fascia,  the  stemo-mastoid,  stemo-hyoid,  and  stemo-thyroid  mus- 
cles, and  a  strong  deep  process  of  fascia  from  the  inner  border  of 
the  scalenus  muscle.  This  part  of  the  subclavian  lies  over  the 
longus  colli  muscle,  though  at  some  distance  from  it,  and  sepa- 
rated from  it  by  fat  and  nerves.  Below  the  artery  is  the  pleura, 
which  ascends  into  the  arch  formed  by  the  vesseL 

Veins,  The  innominate  vein,  and  the  ending  of  the  subclavian, 
form  an  arch  below  that  of  the  artery.  The  large  internal  jugular 
vein  crosses  the  arterial  trunk  close  to  the  scalenus ;  and  under- 
neath it,  with  the  same  direction,  lies  the  vertebral  vein.  Much 
more  superficial,  and  separated  from  the  artery  by  muscles,  is 
the  deep  part  of  the  anterior  jugular  vein. 

Nerves,  In  front  of  the  futery  lies  the  pneumogastric  nerve, 
close  to  the  internal  jugular  vein  ;  and  inside  it,  the  lower  cardiac 
branch  of  the  same  tnmk.  Sometimes  the  lower  end  of  the 
descendens  noni  nerve,  which  enters  the  stemo-hvoid  and  stemo- 
thyroid  muscles,  is  large  enough  to  reach  as  far  as  the  artery, 
and  to  cross  it  superficial  and  internal  to  the  two  nerves  before 
mentioned. 

Behind  the  subclavian  trunk  winds  the  recurrent  branch  of 
the  vagus  or  pneumogastric ;  and  still  deeper  is  the  cord  of  the 
sympathetic  nerve  with  its  cardiac  branches,  one  or  more  of  its 
offsets  twining  round  the  artery,  and  others  creeping  along  it. 

Second  part.  Beneath  the  scaTenus  the  vessel  is  less  deep  than 
it  is  when  internal  to  that  muscle,  and  at  this  spot  it  rises 
highest  above  the  clavicle.  The  second  part,  like  the  first,  is 
covered  by  the  integuments,  platysma,  and  deep  fascia  ;  then  by 
the  clavicular  origin  of  the  stemo-mastoideus  ;  and  lastly  by  the 
anterior  scalenus  with  the  phrenic  nerve.  Behind  the  vessel  is 
the  middle  scalenus.  Below  the  level  of  the  artery  is  the  bag 
of  the  pleura,  which  ascends  between  the  scaleni. 

Veins,  Below  the  level  of  the  artery,  and  separated  from  it 
by  the  anterior  scalenus  muscle,  lies  the  arch  of  the  subclavian 
vein. 

Nerves,  In  front  of  the  scalenus  descends  the  phrenic  nerve ; 
and  above  the  vessel,  in  the  interval  between  the  scaleni,  are 
placed  the  large  trunks  of  the  cervical  nerves ;  but  the  trunk 
formed  by  the  last  cervical  and  first  dorsal  is  interposed  between 
the  artery  and  the  middle  scalenus. 

TTiird  part.  Beyond  the  scalenus  the  subclavian  artery  is  con- 
tained in  the  clavicular  part  of  the  posterior  triangular  space 
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(p.  58),  and  is  nearer  the  surface  than  in  the  rest  of  its  course,  is  miperfi- 
This  part  of  the  vessel  is  enclosed  in  a  tube  of  the  deep  cervical  *^**^ 
fascia,  which  it  receives  as  it  passes  from  between  the  scalenL 
It  is  comparatively  superficial  whilst  in  the  space  before  men- 
tioned, for  it  is  covered  only  by  the  integuments,  the  platysma,  Parts  oovcr- 
and  deep  fascia  ;  but  near  its  termination  the  vessel  gets  under    *    • 
cover  of  the  suprascapular  artery  and  vein,  and  the  clavicle  and 
subclavius  muscle.     In  the  third  part  of  its  course  the  arteiy 

rests  on  the  surface  of  the  first  rib-  which  is  interposed  between  a^w^e  Mid 
:♦       J  4.1.       1  beneath, 

It  and  the  pleura. 

Veins,  The  arch  of  the  subclavian  vein  is  close  to  the  artery,  Position  of 
not  being  separated  by  muscle,  but  lies  at  a  lower  level  com-  ^       ' 
monly  than  that  vessel.     The  external  jugular  vein  crosses  in 
front  near  the  scalenus  muscle,  and  the  suprascapular  and  trans- 
verse cervical  branches  which  enter  the  jugular,  form  sometimes 
a  plexus  over  the  third  part  of  the  artery. 

Nerves,  The  large  cords  of  the  brachial  plexus  are  placed  above  °i^^^  ^ 
and  doee  to  the  vessel ;  and  the  small  nerve  of  the  subclavius 
crosses  it  about  the  middle.      Superficial  to  the  cervical  fascia 
have  been  seen  the  descending  cutaneous  branches  of  the  cervical 
plexus. 

Peculiarities,  There  are  some  peculiarities  affecting  the  origin,  ^1?^^!^**?* 
the  course,  and  the  level  in  the  neck  of  the  subclavian  artery.       the  tnmk, 

The  height  at  which  it  springs  from  the  innominate  trunk 
may  vary  ;  so  that  in  one  case  it  will  be  above  the  stemo-davi- 
cular  articulation,  in  another,  below  that  joint. 

Or  the  artery  may  spring  as  a  separate  trunk  from  the  arch  of 
the  aorta  ;  and  in  such  a  deviation  the  vessel  takes  a  deeper  place 
than  usual  to  reach  the  scaleni  muscles. 

It  has  been  before  said   (p.  58),  that  the  arteiy  may  be  in  course  and 
front  of  the  scalenus  or  in  its  fibres  ;  and  that  it  may  be  placed 
one  inch  and  a  half  above  the  level  of  the  clavicle. 

Branches  of  the  subclavian.  Usually  there  are  four  chief  ®"J]J**J*  ®' 
branches  to  the  subclavian  artery.  Three  branches  arise  from 
the  first  part  of  the  arterial  trunk  ; — one  (vertebral)  ascends  to  From  first, 
the  head  ;  another  (internal  mammary)  descends  to  the  chest ; 
and  the  remaining  one  (thyroid  axis)  is  a  short  thick  trunk, 
which  furnishes  branches  inwards  and  outwards,  viz.  to  the  thy- 
roid body  and  the  shoulder.  These  arise  commonly  near  the 
scalenus  muscle,  so  as  to  leave  an  interval  at  the  origin  free  from 
o£Eiet8.  This  interval  varies  in  length  from  half  an  inch  to  an 
inch  in  the  greater  number  of  cases ;  and  its  extremes  range  from 
somewhat  less  than  half  an  inch  to  an  inch  and  three  quarters. 
Bat  in  some  instances  the  branches  are  scattered  over  the  whole 
extent  of  this  part  of  the  arteiy  (Quain).* 

*  The  student  is  referred  for  foller  information  respecting  the  peon* 
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part  of  the  artery,  viz.  that  beneath  the  anterior  scalenus,  and 
gives  off  the  deep  cervical  branch.  A  small  spinal  arteiy  comes 
sometimes  from  this  part  of  the  trunk. 

If  there  is  a  branch  present  on  the  third  part  of  the  artery,  it 
is  commonly  the  posterior  scapular :  if  more  than  one,  the  pre- 
ceding branch  with  the  internal  mammary ;  and  if  more  than 
two,  an  offset  belonging  to  the  thyroid  axis  will  be  added. 

The  vertebral  artery  is  generally  the  first  and  largest  branch 
of  the  subclavian,  and  arises  from  the  upper  and  posterior  part 
of  the  vesseL  Ascending  between  the  co]\tiguou8  borders  of  the 
scalenus  and  longus  coUi  muscles,  this  branch  enters  the  aperture 
in  the  lateral  part  of  the  sixth  cervical  vertebra,  and  is  continued 
upwards  to  the  skull  through  the  foramina  in  the  other  cervical 
vertebrsB.  Before  the  artery  enters  its  aperture  it  is  partly  con- 
cealed by  the  internal  jugular  vein,  and  passes  beneath  the  thy- 
roid artery ;  it  is  accompanied  by  branches  of  the  sympathetic 
nerve,  and  supplies  small  muscular  offsets.  Its  course  and  dis- 
tribution will  be  given  afterwards. 

On  loft  side.      On  the  left  side  the  commencement  of  the  vertebral  artery  is 
crossed  by  the  thoracic  duct. 

The  origin  of  the  yertebral  may  vary  in  its  position  along  the  first  part 
of  the  trunk  of  the  subclaTian.  It  may  be  transferred  to  the  arch  of  the 
aorta,  especially  on  the  left  side  ;  or  to  the  right  common  carotid  arteiy 
(though  rarely),  when  the  subclavian  of  the  right  side  arises  &x)m  the 
aorta. 

The  course  of  the  artery  is  not  constant  through  the  hole  in  the  sixth 
vertebra ;  it  may  enter  any  other  as  high  as  the  second. 

The  vertebral  vein  issues  with  its  accompanying  artery,  to  which 
it  is  superficial  in  the  neck,  and  is  directed  over  the  subclavian 
artery  to  join  the  subclavian  vein ;  it  receives  the  deep  cervical 
vein,  and  the  branch  that  accompstnies  the  ascending  cervical 
artery. 

The  internal  mammary  branch  leaves  the  lower  part  of  the 
subclavian  artery,  and  coursing  downwards  beneath  the  clavicle 
and  subjacent  muscle  and  the  beginning  of  the  right  innominate 
vein,  enters  the  thorax  between  the  first  rib  and  the  bag  of  the 
pleura.  As  the  artery  is  about  to  enter  the  chest,  it  is  crossed 
(superficially)  by  the  phrenic  nerve.  The  vessel  is  distributed  to 
the  walls  of  the  chest  and  abdomen  ;  and  its  anatomy  wHl  be 
given  with  the  dissection  of  those  parts. 

Thyroid  axis.  This  is  a  short  thick  trunk  (fig.  13)  which 
arises  from  the  front  of  the  artery  near  the  anterior  scalenus 
muscle,  and  soon  divides  into  three  branches,— one  to  the  thyroid 

liarities  of  the  vessels,  and  the  practical  applications  to  be  deduced  from 
them,  to  the  original  and  Taluable  work  on  the  Anatomy  of  the  Arteries  of 
ihe  Human  Body,  by  Richard  Quain,  F.R.S. 
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body,  and  two  to  the  scapula.     On  the  left  side  of  the  body  the 
thoracic  duct  lies  in  £ront  of  the  thyroid  axis. 

The  auprascaptUar  branch  courses  outwards  across  the  lower  Supra- 
part  of  the  posterior  triangular  space  of  the  neck,  behind  the  ^£c£*^ 
clavicle  and  subdavius  muscle,  to  the  superior  costa  of  the  scar 
l)ala,  and  entering  the  supraspinal  fossa  is  distributed  on  the 
<lorsam  of  that  bone.     The  connections  of  this  arteiy  are  more 
folly  seen  in  the  dissection  of,  the  back. 

The  trarutverse  cervical  branchy  usually  larger  than  the  pre-  Tranaverse 
ceding,  takes  a  similar  direction,  though  higher  in  the  neck,  and  ^y^^^^^ 
ends  beneath  the  border  of  the  trapezius  muscle  in  the  superficial 
cervical  and  posterior  scapular  arteries.     (See  "  Dissection  op 
THE  Back.")     In  its  course  outwards  through  the  space  contain- 
ing the  third  part  of  the  subclavian  artery,  this  branch  crosses 
the  anterior  scalenus,  the  phrenic  nerve,  and  the  brachial  plexus. 
Some  small  offsets  are  supplied  by  it  to  the  posterior  triangular  ofFsots. 
fspace  of  the  neck. 

Though  the  transverse  cervical  artery  supplies  ordinarily  the  Si«e  and 
posterior  scapidar  branch,  there  are  many  bodies  in  which  it  ®"**"**f ''**7- 
is  too  small  to  give  origin  to  so  large  an  offset.     In  such  in- 
stances  the  diminished  artery  ends  in  the  trapezius  muscle ;  whilst 
the  posterior  scapular  branch  arises  separately  from  the  third, 
or  even  the  second  part  of  the  subclavian  artery  (fig.  12). 

The  inferior  thyroid  branch  is  the  largest  offset  of  the  thy-  Inferior 
poid  axis.  Directed  inwards  with  a  flexuous  course  to  the  thyroid  i>rauch 
body,  the  branch  passes  beneath  the  common  carotid  artery  and 
the  accompanying  vein  and  ner\'es,  and  in  front  of  the  longus 
colli  muscle  and  the  recurrent  nerve.  At  the  lower  part  of  the 
thyroid  body  it  divides  into  branches  which  enter  the  imder 
surface  ;  these  communicate  with  the  superior  thyroid,  and  ^dth 
the  corresponding  artery  of  the  opposite  side,  forming  a  very  free 
anastomosis  between  those  vessels. 

Near  the  larynx  a  laryngeal  branch  is  distributed  to  that  tube,  e^^^  laryn- 
and  other  offsets  are  furnished  to  the  trachea.  *     "  ** 

The  ascending  cervical  artery  is  a  branch  of  the  thyroid  near  and  a*^"^- 
the  commencement ;  it  is  directed  upwards  between  the  scalenus  iSSnch. 
and  rectus  capitis  anticus  major,  and  ends  in  branches  to  those 
muscles  and  the  posterior  triangle  of  the  neck.     Some  small 
spinal  offsets  are  conveyed  along  the  spinal  nerves  to  the  cord 
and  its  membranes. 

The  veins  corresponding  with  the  branches  of  the  thyroid  axis  Velna  w>r- 
have  the  following  destination  : — ^those  with  the  suprascapular  and  to^Seriea. 
transverse  cervical  arteries  open  into  the  external  jugular  vein. 
But  the  inferior  thyroid  vein  begins  in  a  plexus  connected  with 
the  thyroid  body,  and  descends  in  front  of  the  trachea,  beneath 
the  muscles  covering  this  tube,  to  end  in  the  innominate  vein. 

The  tuperior  intercostal  artery  arises  from  the  posterior  part  Superior 
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of  the  subclavian,  and  bends  do^Tiwards  over  the  neck  of  the 
first  rib  to  the  thorax.  Its  distribution  to  the  first  two  inter- 
costal spaces  will  be  seen  in  the  thorax. 

Arising  in  common  with  this  branch  is  the  deep  cervical  artery 
(art.  profunda  cervicis).  Analogous  to  the  dorsal  branch  of  an 
intercostal  artery  (Quain),  it  passes  backwards  between  the  trans- 
verse process  of  the  last  cervical  vertebra  and  the  first  rib,  and 
ends  beneath  the  complexus  muscle  at  the  posterior  part  of  the 
neck. 

A  spinal  branch  (Quain)  is  frequently  given  from  the  second 
part  of  the  artery,  and  sends  offsets  into  the  spinal  canal  through 
the  intervertebral  foramina. 

The  SUBCLAVIAN  VEIN  has  not  the  same  limits  as  the  compa- 
nion artery,  reaching  only  from  the  lower  edge  of  the  first  rib  to 
the  inner  border  of  the  anterior  scalenus  n;LUscle.  It  is  a  con- 
tinuation upwards  of  the  axillary  vein,  and  ends  by  joining  the 
internal  jugular  in  the  innominate  trunk.  Its  course  is  arched 
below  the  level  of  the  artery,  from  which  it  is  separated  by  the 
anterior  scalenus  muscle. 

The  anterior  and  external  jugular  join  the  subclavian  vein 
outside  the  scalenus,  and  the  vertebral  vein  enters  it  inside  that 
muscle.  Into  the  angle  of  imion  of  the  subclavian  and  jugular 
veins  the  right  lymphatic  duct  opens ;  and  at  the  same  spot,  on 
the  left  side,  enters  the  large  lymphatic  or  thoracic  duct.  A 
pair  of  valves  exists  in  the  vein  at  about  an  inch  from  its  ending, 
and  outside  the  opening  of  the  external  jugular.* 

It  should  be  borne  in  mind  that  not  unfrequently  the  vein  i« 
as  high  in  the  neck  as  the  third  part  of  its  companion  artery ; 
and  that  the  vein  has  been  seen  twice  with  the  artery  beneath 
the  anterior  scalenus. 

The  ANTERIOR  PRIMARY  BRANCHES   OF  THE  CERVICAL  NERVES 

spring  from  the  common  trunks  in  the  intervertebral  foramina, 
and  appear  on  the  side  of  the  neck  between  the  intertransverse 
muscles.  These  spinal  nerves  are  eight  in  number,  and  are 
equally  divided  between  the  cervical  and  the  brachial  plexus ; 
the  highest  four  being  combined  in  the  former,  and  the  remain- 
ing nerves  in  the  latter  plexus.  The  nerves  receive  offsets  of 
communication  from  the  sympathetic  at  their  beginning,  and  in- 
termix by  means  of  numerous  branches  near  the  spine. 

To  this  general  statement  respecting  the  nerves,  some  addition 
is  needed  for  the  first  two  nerves ;  and  the  peculiarities  concern- 
ing them  will  be  noticed  in  Section  18. 

Brachial  Plexus.  The  first  dorsal  and  four  lower  cervical 
nerves  are  blended  in  this  plexus ;  and  a  fasciculus  is  added  to 


*  See  a  Paper  on  the  Valves  in  the  Veins  of  the  Neck  in  the  Edin.  Hed. 
Journal,  of  Nov.  1856,  by  Dr.  Struthera. 
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them  from  the  lowest  nerve  entering  the  cervical  plexus.  Thus  'ormed  bj- 
formed,  the  plexus  reaches  from  the  neck  to  the  axilla,  where  it 
ends  in  nerves  for  the  upper  limb.  Only  the  part  of  it  above 
the  clavicle  can  be  now  seen.  In  the  neck  the  nerves  have  but 
little  of  a  plexiform  disposition :  they  lie  at  first  between  the 
scaleni  muscles,  opposite  the  four  lower  cer\ical  vertebras,  and 
have  the  following  arrangement : — 

The  fifth  and  sixth  nerves  imite  near  the  vertebrae ;  the  seventh  Disposition 
remains  distinct  as  far  as  the  outer  border  of  the  middle  scalenus ;  j^^pi^J^^ 
and  the  last  cervical  and  first  dorsal  are  blended  in  one  trunk 
beneath  the  anterior  scalenus ;  so  that  they  make  at  first  three 
copd.s.  Near  the  attachment  of  the  middle  scalenus  to  the  rib, 
the  seventh  nerve  throws  itself  into  the  trunk  of  the  united 
fifth  and  sixth,  and  then  there  result  two  cords  to  the  plexus  : — 
the  one  (upper)  formed  by  the  fifth,  sixth,  and  seventh  cervical 
nerves ;  and  the  other  (lower)  by  the  eighth  cervical  and  the 
firot  dorsal  nerve.  These  two  trunks  accompany  the  subclavian 
artery,  lying  to  its  acromial  side,  and  are  continued  to  the  axilla 
where  they  are  more  intimately  blended. 

Branches.   The  branches  of  the  plexus  may  be  classed  into  Branches 
those  above  the  clavicle,  and  those  l>elow  that  bone.     The  highest 
set  end  mostly  in  the  muscles  of  the  lower  part  of  the  neck  and  ***  ***•  ^'^'^ 
the  scapula ;  whilst  the  other  set  consist  of  the  terminal  branches, 
and  are  furnished  to  the  upper  limb,  with  which  they  will  be 
referred  to. 

Branches  above  the  Clavicle.  The  branch  of  the  svhclavixis  Nerve  of 
mtucle  is  a  slender  twig,  which  arises  from  the  trunk  formed  by  '"      '^  ^* 
the  fifth  and  sixth  nerves,  and  Lb  directed  downwards  over  the 
subclavian  artery  to  the  under  surface  of  the  muscle ;  it  is  often 
united  with  the  phrenic  nerve  at  the  lower  part  of  the  neck. 

The  branch  for  the  rhoTtiboid  muscle  springs  from  the  fifth  nerve  "Servo  of 
in  the  substance  of  the  middle  scalenus,  and  perforates  the  fibres  jJjJJT*^^* 
of  that  muscle ;  it  is  directed  backwards  beneath  the  levator 
anguli  scapulae  to  its  destination.     Branches  are  given  usually 
from  this  nerve  to  the  levator  anguli  scapulae. 

The  nerve  of  the  serratus  (posterior  thoracic  nerve)  is  contained  Nerve  of 
in  the  scalenus,  like  the  preceding,  and  arises  from  the  fifth  and  "*"*  "*• 
i»ixth  nerves,  near  the  intervertebral  foramina.      Piercing  the 
fibres  of  the  scalenus  lower  than  the  preceding  branch,  the  nerve 
is  continued  behind  the  brachial  plexus,  and  enteis  the  serratus 
magnus  muscle  on  the  axillary  surface. 

Branches  for  the  sccUeni  and  longus  colli  muscles.    These  are  Nerve*  of 
jtmaU  twigs  that  are  seen  when  the  anterior  scalenus  is  divided ;  longiu  ^ui, 
they  arise  from  the  trunks  of  the  nerves  as  soon  as  these  leave 
the  spinal  canal. 

The  tuprtiseapular  nerve  is  larger  than  either  of  the  others.    It  Supmsca- 
arises  near  the  subclavian  branch  from  the  same  cord  of  the  ^**^  «»«rve. 
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plexus,  viz.,  that  fonned  by  the  fifth  and  sixth  nerves.  Its  des- 
tination is  to  the  muscles  on  the  dorsum  of  the  scapula,  and  it 
will  be  dissected  with  the  arm. 

Occasionally  an  offset  comes  from  the  fifth  cervical  trunk,  and 
joins  the  phrenic  nerve  on  the  anterior  scalenus  muscle. 

The  CERVICAL  PLEXUS  is  formed  by  the  anterior  primary 
branches  of  the  first  four  cervical  nerves.  Situate  at  the  upper 
part  of  the  neck,  it  lies  beneath  the  stemo-mastoid  muscle,  and 
on  the  middle  scalenus  and  the  levator  anguli  scapuls9.  It  differs 
much  from  the  bracliial  plexus,  for  it  resembles  a  network  more 
than  a  bundle  of  large  cords.  The  following  is  the  general 
arrangement  of  the  nerves  in  the  plexus  : — Each  nerve,  except 
the  first,  divides  into  an  ascending  and  a  descending  branch,  and 
these  unite  with  similar  parts  of  the  contiguous  nerves,  so  as  to 
give  rise  to  a  series  of  arches.  From  these  loops  or  arches  the 
different  branches  arise. 

Branches.  The  branches  of  the  plexus  are  superficial  and  deep. 
The  superficial  set  has  been  described  with  the  triangular  space 
of  the  neck,  as  consisting  of  ascending  and  descending  (p.  59). 
In  this  stage  of  the  dissection  the  ascending  branches  may  be 
seen  to  spring  from  the  union  of  the  second  and  third  nerves ; 
and  the  descending  to  take  origin  from  the  loop  between  the 
third  and  fourth  nerves.  The  deep  set  of  branches  remains  to  be 
examined. 

The  DEEP  BRANCHES  OF  THE  PLEXUS  are  muscular  and  com- 
municating, and  may  be  arranged  into  an  internal  and  an  exter- 
nal series. 

Internal  Series.  The  phrenic  or  muscular  nerve  of  the  dia- 
phragm (fig.  14)  is  derived  from  the  fourth,  or  third  and  fourth 
n^jrves  of  the  plexus ;  and  it  may  be  joined  by  a  fasciculus  from 
the  fifth  cervical  nerve.  Descending  obliquely  on  the  surface  of 
the  anterior  scalenus  from  the  outer  to  the  inner  edge,  it  enters 
the  chest  in  front  of  the  internal  mammary  artery,  but  behind 
the  subclavian  vein,  and  traverses  that  cavity  to  reach  the  dia- 
phragm. At  the  lower  part  of  the  neck  the  phrenic  nerve  ia 
joined  by  a  filament  of  the  sympathetic,  and  sometimes  by  an 
offset  of  the  nerve  of  the  subclavius  muscle. 

On  the  left  side  the  nerve  crosses  over  the  first  part  of  the 
subclavian  artery. 

The  branches  communicating  tcith  the  descendens  noni  are  two  in 
number.  One  of  them  arises  from  the  second,  and  the  other 
from  the  third  cervical  nerve ;  they  are  directed  inwards  over 
the  internal  jugular  vein,  and  communicate  in  front  of  the  caro- 
tid sheath  with  the  descending  muscular  branch  (descendens 
noni)  of  the  hypoglossal  nerve.  Sometimes  these  branches  pass 
under  the  jugular  vein. 

MusctUcur  branches  are  furnished  to  the  recti  muscles;   they 
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aiise  from  the  loop  between  the  first  two  nerves,  and  from  the 
tmnks  of  the  other  nerves  close  to  the  intervertebral  foramina. 

Some  connecting  branches  pass  from  the  loop  between  the  first  Branclies  to 
two  nerves,  and  unite  with   the  sympathetic  and  some  cranial  ^^^ 
nerves  near  the  base  of  the  skuU  :    these  will  be  afterwards 
described. 

External  or  Posterior  Series.  Muscular  branches  are  given  Branches  to 
from  the  second  nerve  to  the  stemo-mastoideus ;  from  the  third  '^^^**^®*» 
nerve  to  the  levator  anguli  scapulaB;  and  from  the  third  and 
fourth  nerves  to  the  trapezius.     Further,  some  small  branches 
supply  the  substance  of  the  middle  scalenus. 

Connecting  branches  with  the  spinal  accessory  nerve.    The  com-  Branches 
munications  are  numerous  between  this  cranial  and  the  spinal  minS^acoes- 
nerved.     First,  in  the  stemo-mastoid  muscle ;  next,  in  the  poste-  ««7' 
rior  triangular  space ;  and  lastly,  beneath  the  trapezius.     The 
union  with  the  branches  distributed  to  the  trapezius  has  the 
appearance  of  a  plexus. 

The  COMMON  carotid  artery  is  the  leading  vessel  for  the  Common 
supply  of  blood  to  the  neck  and  head  (fig.  14,  *).  The  origin  of  the  Steiy. 
v^sel  differs  on  opposite  sides  of  the  body,  beginning  at  the  lower 
part  of  the  neck  on  the  right,  and  in  the  thorax  on  the  left  side. 

The    right  vessel   commences   opposite    the   stemo-clavicular  Origin, 
articulation  in  the  bifurcation  of  the  innominate  artery,  and  ends 
at  the  upper  border  of  the  thyroid  cartilage  by  dividing  into  the 
two  trunks  before  seen,  viz.  external  and  internal  carotid.     The 
course  of  the  artery  is  along  the  side  of  the  trachea  and  larynx,  Course, 
gradually  diverging  from  the  vessel  on  the  opposite  side  in  con- 
sequence of  the  increasing  size  of  the  larynx ;  and  its  position  Situation, 
will  be  marked  by  a  line  from  the  stemo-clavicular  articulation  to 
a  point  midway  between  the  angle  of  the  jaw  and  the  mastoid 
proceiis. 

Contained  in   a  sheath  of  cervical  fascia  with  the   internal  Parts  covcr- 
jogular  vein  and  the  pneumo-gastric  nerve,  the  carotid  artery  has  ^ 
the  following  connections  with  the  surroimding  parts  : — Aa  high 
as  the  cricoid  cartilage  the  vessel  is  deeply  placed,  and  is  con- 
cealed by  the  common  coverings  of  the  skin,  platysma,  and  fasciae, 
and  by  the  muscles  at  the  lower  part  of  the  neck,  viz.,  stemo- 
mastoid  (sternal  origin),  stemo-hyoid,  stemo-thyroid,  and  omo- 
hyoid.    But  above  the  cricoid  cartilage  to  its  termination  the 
artery  is  less  deep,  being  covered  only  by  the  stemo-mastoid  with 
the  common  investments  of  the  part.     The  vessel  rests  mostly  beneath  it, 
on  the  longus  colli  muscle,  but  close  to  its  ending  on  the  rectus 
capitis  anticus  major.     To  the  inner  side  of  the  carotid  lie  the  and  on  its 
trachea  and  larynx,  with  the  oesophagus  and  pharynx,  and  the 
thyroid  body,  the  last  overhanging  the  vessel  by  the  side  of  the 
larynx.     Along  the  outer  side  of  the  carotid  sheath  is  a  chain  of 
lymphatic  glands. 
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Veins.  The  large  internal  jugular  is  contained  in  the  sheatih  of 
the  carotid,  lying  on  the  outer  side  and  close  to  it  at  the  upper 
end,  but  separated  from  it  below  by  an  interval  of  about  half  an 
inch ;  on  the  left  side  the  vein  is  over  the  artery  below,  as  will 
be  afterwards  seen.  One  or  two  upper  thyroid  veins  and  their 
branches  cross  the  upper  part  of  the  arterial  trunk ;  and  opposite 
the  thyroid  body  another  small  vein  (middle  thyroid)  is  directed 
back  over  the  vessel.  Near  the  clavicle  the  anterior  jugular 
passes  out  under  the  stemo-mastoid  :  it  is  superficial  to  the  artery, 
and  separated  from  it  by  the  stemo-hyoid  and  thyroid  muscles. 

Arteries.  Offsets  of  the  upper  thyroid  artery  descend  over  the 
top  of  the  sheath  ;  and  the  inferior  thyroid  crosses  under  it 
below  the  level  of  the  cricoid  cartilage. 

Nerves,  The  descendens  noni  nerve  lies  in  front  of  the  sheath, 
crossing  from  the  outer  to  the  inner  side,  and  is  joined  there  by 
the  cervical  nerves.  The  pneumogastric  nerve  lies  within  the 
sheath,  behind  and  between  the  artery  and  the  vein.  The  sym- 
pathetic cord  and  branches  rest  on  the  spine  behind  the  sheatL 
All  the  nerves  above  mentioned  have  a  longitudinal  direction ; 
but  the  remaining  one,  Lnferioi^laryngeal  or  recurrent,  crosses 
obliquely  inwards  behind  the  sheath  towards  the  lower  end  of 
the  artery. 

Branches  of  carotid.  As  a  rule,  the  common  carotid  artery  does 
not  furnish  any  collateral  branch,  though  it  is  very  common  to 
have  the  superior  thyroid  springing  from  its  upper  end.  At 
the  terminal  bifurcation  of  the  artery  into  the  two  carotids  it  w 
slightly  bulged. 

Internal  jugular  vein.  Tliis  vein  extends  upwards  to  the 
base  of  the  skull  by  the  side  of  the  carotid  blood-vessels,  but 
only  the  part  of  it  that  accompanies  the  common  carotid  artery  is 
now  seen.  Placed  behind  or  external  to  its  arterv,  the  vein  ends 
Mow  by  uniting  with  the  subclavian  in  the  innominate  vein. 
Its  proximity  to  the  carotid  is  not  equally  close  throughout,  for 
at  the  lower  part  of  the  neck  the  vein  inclines  backwards,  leaving 
a  space  between  it  and  the  artery,  in  which  the  vagus  nerve  is 
seen  about  midway  between  the  two.  Sometimes  the  vein  is 
superficial  to  the  artery  as  on  the  left  side. 

The  lower  part  of  the  vein  is  marked  by  a  dilatation  or  sinus. 
Near  its  ending  it  becomes  contracted,  and  is  provided  with  a 
pair  of  valves  (Struthers). 

In  this  part  of  its  course  the  vein  receives  the  superior  and 
middle  thyroid  branches. 


DifFerencea        Peculiarities. — Some  of  the  following  peculiarities  of  the  common  carotid 

in  origin :      may  be  met  with.     Its  origin  on  the  right  side  may  be  above  or  below  the 

point  here  stated  ;  or  it  may  be  transferred  to  the  arch  of  the  aorta,  or  to 

the  left  carotid  in  the  thorax.     Mention  has  been  made  of  the  difference  ia 
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the  plAoe  cf  bifurcation,  and  of  the  fact  that,  occasionally,  the  common 
carotid  artery  is  not  divided  into  two.     (See  page  65.) 

Tnntead  of  one,  there  may  be  two  truxiks  issuing  from  beneath  the  hyoid  in  number, 
musciei^  for  the  common  carotid  has  been  found  divided  in  one  case  after  an 
extent  of  one  inch  and  a  half.     As  an  extremely  rare  occurrence  its  usual 
terminal  branches,  the  external  and  internal  carotids,  may  arise  as  distinct 
srieries  from  the  arch  of  the  aorta. 

Usually  without  branch,  it  may  give  origin  to  the  superior  thyroid,  the  its 
inferior  tiiyroid,  or  the  vertebral  artery.  branches. 

Dissection.  The  dissector  may  next  trace  out  completely  the  Dissection, 
tmnk  of  the  external  carotid,  and  follow  its  branches  until  they 
disappear  beneath  different  parts.     Afterwards  he  may  separate 
from  one  another  the  digastric  and  stylo-hyoid  muscles,  which 
cross  the  carotid ;  and  may  define  their  origin  and  insertion. 

The  DI6A8TRI0  MUSCLE  (fig.  14,*)  consists  of  two  fleshy  bellies,  Digastric 
united  by  an  intervening  tendon,  whence  its  name.     The  poste-  Srobeilies" 
nor  belly,  the  larger  of  the  two,  arises  from  the  groove  beneath 
the  mastoid  process ;  whilst  the  anterior  belly  takes  origin  on 
the  side  of  the  symphysis  of  the  lower  jaw.     From  these  places 
of  origin  the  fibres  are  directed  to  the  intervening  tendon : — 
those  of  the  posterior  belly,  the  longest,  are  inclined  obliquely 
for^'ards ;  and  those  of  the  anterior  belly  pass  more  vertically 
downwards.     The  tendon  of  the  muscle,  surrounded  by  fibres  of  which  are 
the  atylo-hyoideus,  is  imited  to  its  fellow  and  the  os  hyoides  by  tendon.  ^  * 
means  of  an  aponeurotic  expansion,  which  keeps  in  position  the 
arch  of  the  muscle,  and  is  attached  to  the  body  and  part  of  the 
great  comu  of  the  hyoid  bone. 

The  arch  formed  by  the  digastric  is  superficial,  except  at  the  Position  t^ 
outer  end,  where  it  is  beneath  the  stemo  and  trachelo-mastoid  ^  ^**"^" 
muscles.  The  posterior  belly  covers  the  carotid  vessels  and  the 
accompanying  veins  and  nerves ;  and  is  placed  across  the  ante- 
rior triangular  space  of  the  neck  in  the  position  of  a  line  from 
the  mastoid  process  to  a  little  above  the  hyoid  bone :  along  its 
lower  border  lie  the  occipital  artery  and  the  hypoglossal  nerve ; 
the  former  passing  backwards,  the  latter  forwards.  The  anterior 
belly  rests  on  the  mylo-hyoid  muscle. 

The  digastric  muscle  forms  the  lower  boundary  of  a  space  The  muscle 
which  reaches  upwards  to  the  jaw,  the  base  of  the  skull  in  front  ^^^ 
of  the  ear,  and  the  mastoid  process.     This  space  is  subdivided 
into  two   by  the   stylo-maxillary  ligament.      In  the    posterior 
portion  are  contained  the  parotid  gland,  10,  and  the  vessels  and  ^^J^J"***^ 
nerves  in  connection  with  it  (p.  30) ;  in  the  anterior  are  the 
submaxillary  gland,  11,  and  the  facial  and  submental  vessels, 
and  deeper  still  the  muscles  between  the  chin  and  the  hyoid 
bone. 

AcUon.  The  lower  jaw  being  moveable,  the  muscle  depresses  Use. 
that  bone  and  opens  the  mouth.     If  the  jaw  is  fixed  the  two 
bellies  acting  will  elevate  the  hyoid  bone. 

G 
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It  is  supposed  that  the  posterior  belly  may  assist  in  moTing 
back  the  head  when  the  jaw  is  fixed. 

The  STYLO-HTOID  MUSCLE  is  thin  and  slender,  and  has  the 
same  position  as  the  posterior  belly  of  the  digastric  It  arises 
from  the  outer  surface  of  the  styloid  process,  near  the  base  or 
about  the  middle,  and  is  inserted  into  the  body  of  the  os  hyoides. 

The  muscle  has  the  same  connections  as  the  posterior  belly  of 
the  digastric ;  and  its  fleshy  fibres  are  usually  perforated  by  the 
tendon  of  that  muscle.  In  some  bodies  the  stylo-hyoideus  is 
absent. 

Action.  This  muscle  elevates  the  os  hyoides  preparatory  to 
swallowing,  and  checks,  with  the  posterior  belly  of  the  digastric, 
the  too  forward  placing  of  the  bone  by  the  other  elevators. 

The  HYPOGLOSSAL  NERVE  (ninth  cranial)  may  be  now  exa- 
mined in  the  anterior  triangle  of  the  neck.  Appearing  at  the 
lower  edge  of  the  digastric  muscle,  the  nerve  hooks  round  the 
occipital  artery ;  it  is  then  directed  forwards  to  the  tongue  below 
the  digastric,  and  disappears  in  front  beneath  the  mylo-hyoid 
muscle.  In  this  course  the  nerve  passes  over  the  two  carotid 
vessels ;  and  near  the  comu  of  the  os  hyoides  it  crosses  also  the 
lingual  artery,  so  as  to  become  higher  than  the  vesseL 

Branches.  In  this  part  of  its  course  the  nerve  gives  the  de- 
scendens  noni  branch,  and  a  small  muscular  offset  to  the  thyio- 
hyoideus. 

The  descending  branch  (ram.  descend,  noni)  arises  from  the 
trunk  of  the  hypoglossal  on  the  outer  side  of  the  carotid  arteiy, 
and  descends  on  the  front  of  (sometimes  in)  the  sheath  of  the 
vessel  to  about  the  middle  of  the  neck,  where  it  is  joined  by 
the  communicating  branches  of  the  cervical  nerves.  After  the 
imion  of  the  spinal  nerves,  ofisets  are  supplied  to  the  depressor 
muscles  of  the  os  hyoides,  viz.,  omo-hyoid  (both  bellies),  sterno- 
hyoid, and  stemo-thyroid.  Sometimes  another  offset  is  continued 
to  the  thorax,  where  it  joins  the  phrenic  and  cardiac  nerves. 

The  connection  between  the  descendens  noni  and  the  spinal 
nerves  is  formed  by  two  or  more  cross  filaments,  so  as  to  construct 
an  arch  with  the  concavity  upwards  ;  and  an  interchange  of  fibrils 
between  the  two  nerves  is  supposed  to  take  place. 

The  EXTERNAL  CAROTID  ARTERY  (fig.  14)  springs  from  the 
bifurcation  of  the  common  carotid  at  the  upper  border  of  the 
thyroid  cartilage,  and  famishes  branches  to  the  face,  the  neck, 
and  the  outer  parts  of  the  head. 

From  the  place  of  origin  the  vessel  ascends  to  the  interval 
between  the  jaw  and  the  mastoid  process,  and  ends  near  the 
condyle  of  the  jaw  in  the  internal  maxillary  and  temporal 
branches.  In  its  course  the  artery  lies  at  first  to  the  inner  side 
of  the  internal  carotid,  but  it  afterwards  becomes  superficial  to 
that   vessel ;  and   its   direction   is   somewhat  arched  forwards, 
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thoagb  the  petition  would  be  marked  sufficiently  by  a  line  from 
the  front  of  the  meatus  of  the  ear  to  the  cricoid  cartilage. 

At  first  the  external  carotid  is  comparatively  superficial,  and  Part«  siipcr- 
easily  reached  from  the  surface,  being  overlaid  by  the  stemo-  ^^^  ^  *^* 
mastoideuB,  and  by  the  conmion  coverings  of  the  anterior  tri- 
angular space,  viz.  the  skin,  the  superficial  and  deep  fascin  with 
the  platysmo.     But  above  the  level  of  a  line  extended  from  the 
mastoid  process  to  the  hyoid  bone,  the  artery  is  crossed  by  the 
digastric  and  stylo-hyoid  muscles  ;  and  still  higher  it  enters  the 
tmbstance  of  the  parotid  gland.     At  its  beginning  the  artery  is  beneath  it, 
im8up]>orted  beneath  by  muscles,  though  it  rests  against  the 
pharynx ;  but  above  the  angle  of  the  jaw  it  is  placed  over  the 
styloid  process  and  stylo-pharyngeus  muscle,  which  separate  it 
from  the  internal  carotid.     To  the  inner  side  of  the  vessel  at  and  on  inner 
first  is  the  pharynx,  and  still  higher  come  the  ramus  of  the  jaw  ""*®' 
and  the  stylo-maxillary  ligament. 

Veing,  There  is  not  any  companion  vein  with  the  external  Veina  in 
carotid  as  with  most  arteries  ;  but  sometimes  a  vein,  formed  by  the  artery 
the  union  of  the  temporal  and  internal  maxillary  branches,  will 
accompany  it.     Near  the  beginning  it  is  crossed  by  the  facial 
and  lingual  branches  joining  the  internal  jugular  vein ;  and  near 
the  ending  the  external  jugular  vein  lies  over  it. 

Nerves  are  directed  from  behind  forwards  over  and  under  the  and  nerrea. 
artery.  At  the  lower  border  of  the  digastric  the  hypoglossal 
lies  over  the  vessel,  and  near  the  ending  the  ramifications  of  the 
facial  nerve  are  superficial  to  it.  Three  nerves  lie  beneath  it : — 
beginning  below,  the  small  external  laryngeal ;  a  little  higher, 
the  superior  laryngeal ;  and  near  the  base  of  the  jaw,  the  glosso- 
pharyngeaL 

The  branches  of  the  external  carotid  are  numerous,  and  are  its 
classed   into   an  anterior,   posterior,    and   ascending   set.     The  JjJ°^^" 
anterior  set  comprise  branches  to  the  thyroid  body,  the  tongue,  anterior, 
»nd  the  face,  viz.  superior  thyroid,  lingual,  and  facial  arteries. 
In  the  posterior  set  are  the  occipital  and  posterior  auricular  posterior, 
branches.      And    the    ascending    set    include    the    ascending  And  aaoend- 
I^iaryngeal,  temporal,  and  internal  maxillary  arteries.     Besides    ^' 
these,  the   carotid   gives   other  branches  to  the  stemo-mastoid 
muscle  and  the  parotid  gland. 

The  place  of  origin  of  the  branches  of  the  carotid  (as  this  change  in 
will  be  described)  may  be  departed  from  by  their  closer  aggrega-  *""**"* 
lion  on  the  trunk.     The  usual  number  may  be  diminished  by  ^^ '« 
two  or  more  taking  origin  in  common  ;  or  the  numl)er  may  be 
increased  by  some  of  the  secondary  offsets  being  transferred  to 
the  parent  trunk. 

Directions,  All  the  branches,  except  the  ascending  pharyngeal,  Branches 
b'ngual,  and  internal  nuixillary,  may  be  now  examined  ;  but  those  are^  ***" 
three  ihtII  be  described  afterwanls  with  the  regions  they  occupy. 

6  2 
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The  superior  thyroid  artery  ariBes  near  the  comu  of  the  os 
hyoides,  and  runs  downwards  on  the  inner  side  of  the  common 
carotid  trunk,  passing  beneath  the  omo-hyoid,  stemo-hyoid,  and 
stemo-thyroid  muscles  to  the  thyroid  body,  to  which  it  is  dis- 
tributed on  the  anterior  aspect.  This  artery  is  superficial  in 
the  anterior  triangle,  and  furnishes  offsets  to  the  lowest  con- 
strictor and  the  muscles  beneath  which  it  lies,  in  addition  to  the 
following  named  branches  : — 

The  kyoii  branch  is  very  inconsiderable  in  size,  and  runs 
inwards  below  the  hyoid  bone  :  it  supplies  the  muscles  attached 
to  that  bone,  and  anastomoses  with  the  vessel  of  the  opposite 
side. 

A  branch  for  the  stemo-mastoid  muscle  lies  in  front  of  the 
sheath  of  the  common  carotid  artery,  and  is  distributed  chiefly 
to  the  muscle  from  which  it  takes  its  name. 

The  laryngeal  branch  pierces  the  membrane  between  the  hyoid 
bone  and  the  thyroid  cartilage,  with  the  superior  laryngeal  nerve, 
and  ends  in  the  interior  of  the  larvnx. 

A  small  crko-ihyroid  branch  is  placed  on  the  membrane  be- 
tween the  cricoid  and  the  thjrroid  cartilage,  and  communicates 
with  the  corresponding  arteiy  of  the  opposite  side,  forming  an 
arch. 

The  superior  thyroid  vein  commences  in  the  larynx  and  the 
thyroid  body,  and  crosses  the  end  of  the  common  carotid  artery 
to  open  into  the  internal  jugular  vein. 

The  facial  artery  arises  above  the  lingual,  and  is  directed  up- 
wards over  the  lower  jaw  to  the  face.  In  the  neck  the  arteiy 
passes  beneath  the  digastric  and  stylo-hyoid  muscles,  and  is 
afterwards  lodged  on  the  submaxillary  gland,  on  which  it  makes 
a  remarkable  sigmoid  turn.  Its  disposition  in  the  face  has  been 
examined  (p.  28).  From  the  cervical  part  branches  are  given 
to  the  pharynx,  and  to  the  structures  below  the  jaw,  viz.  : — 

The  inferior  palatine  branch  ascends  to  the  pharynx  beneath 
the  jaw,  passing  between  the  stylo-glossus  and  stylo-pharyngeus 
muscles,  and  is  distributed  to  the  soft  palate,  after  furnishing  a 
branch  to  the  tonsil.  This  branch  frequently  arises  £rom  the 
ascending  pharyngeal  arteiy. 

The  tonsillar  branch  is  smaller  than  the  preceding,  and  ascends 
between  the  internal  pterygoid  and  stylo-glossus  muscles.  Oppo- 
site the  tonsil  it  perforates  the  constrictor  muscle,  and  ends  in 
offsets  to  that  body. 

Glandular  brandies  are  supplied  to  the  submaxillary  gland 
from  the  part  of  the  artery  in  contact  with  it. 

The  submental  branch  arises  near  the  inferior  Tnarillft^  and 
passes  forwards  on  the  mylo-hyoideus  to  the  anterior  belly  of 
the  digastric  muscle,  where  it  ends  in  offsets  :  some  of  these 
tarn  over  the  jaw  to  the  chin  and  lower  lip ;  and  the  rest 
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supply  the  muscles  between  the  jaw  and  the  hyoid  bone,  one  or 
two  perforating  the  mylo-hyoideua  and  anastomosing  with  the 
sublingual  artery. 

The  fiicial  vein  (p.  29)  joins  the  internal  jugular  vein.     In  Facial  vein, 
the  cervical  part  of  its  course  it  receives  branches  corresponding 
with  the  offsets  of  the  artery.     It  often  throws  itself  into  the 
tempoio-maxillary  trunk. 

The  occipital  artery  is  of  considerable  size,  and  is  destined  for  Occipital 
the  back  of  the  head.     It  arises  from  the  carotid  opposite  the 
facial  branch,  and  near  the  lower  border  of  the  digastric  muscle. 
From   this  spot  the  artery  ascends  to  the  inner  part  of  the 
mastoid  process  of  the  temporal  bone ;  next  it  turns  horizontally 
backwards  on  the  occipital  bone,  passing  above  the  transverse  ®i*<l«  on 
process  of  the  atlas  ;  and  finally  becomes  cutaneous  near  the       ^^  ' 
middle  line  (p.  6).     In  the  neck  this  artery  passes  beneath  the 
digastric  muscle  and  a  part  of  the  parotid  gland ;  and  crosses 
over  the  internal  carotid  artery,  the  jugular  vein,  and  the  spinal 
accessory  and  hypoglossal  nerves. 

The  only  ofi^t  from  the  artery  in  the  front  of  the  neck  is  a  offset  to 
small  posterior  meningeal  branch  to  the  dura  mater  in  the  pos-  ^""^  «i-ater. 
terior  fossa  of  the  base  of  the  skulL     This  ascends  along  the 
internal  jugular  vein,   and  enters   the  skull   by  the   foramen 
jugulare  (p.  16).     The  branches  at  the  back  of  the  neck  will  be 
afterwards  seen. 

The  occipitcU  f?ein  begins  at  the  back  of  the  head  (p.  6),  and  Capital 
has  the  same  course  as  the  artery ;  it  communicates  with  the 
lateral  sinus  through  the  mastoid  foramen,  also  with  the  diploic 
veins,  and  coalesces  with  the  internal  (sometimes  the  external) 
jugular  vein. 

The  posterior  auricular  artery  is  smaller  than  the  preceding  Posterior 
branch,  and  takes  origin  above  the  digastric  muscle.     Ascend-  *"'**'**^ 
ing  in  the  same  direction  as  the  occipital  artery,  viz.  to  the 
interval  between  the  eto  and  the  mastoid  process,  it  divides 
finally  into  two  branches  for  the  ear  and  occiput  (p.  6). 

A  small  branch,  stylo-mastoidy  enters  the  foramen  of  the  same  a  bnmcb  tu 
name,  and  supplies  the  internal  ear.  ^  ^^' 

The  vein  with  the  artery  receives  a  stylo-mastoid  branch,  and  Vdn  with 
terminates  in  the  trunk  formed  by  the  temporal  and  internal  '"'^'^' 
maxillary  veins. 

The  temporal  artery  is  in  direction  the  continuation  of  the  Temporal 
external  carotid  trunk,  and  is  one  of  the  terminal  branches  of       ^* 
that  artery.     Ascending  under  the  parotid  gland,  in  the  interval  ijj^i?^ 
between   the   ear  and  the  articulation  of  the  jaw,  the  vessel 
ilividea   on  the   temporal  fascia    into    anterior    and   posterior 
branches  about  two  inches  above  the  zygoma ;  these  are  dis- 
tributed to  the  front  and  side  of  the  head  (p.  5).     The  trunk 
of  the  artery  givea  ofisets  to  the  surrounding  parts,  viz. : — 
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Parotid  branches  are  fiimislied  to  the  gland  whicli  concealn 
the  artery.  Articular  twigs  are  supplied  to  the  articulation  of 
the  lower  jaw  ;  and  other  muscular  branches  enter  the  masseter. 
Some  anterior  auricular  branches  are  distributed  to  the  pinna 
and  meatus  of  the  external  ear. 

The  transverse  facial  branch  quits  the  temporal  artery  oppo- 
site the  condyle  of  the  jaw,  and  is  directed  forwards  over  the 
masseter  muscle  (p.  29)  ;  on  the  side  of  the  face  it  supplier* 
the  muscles  and  integuments,  and  anastomoses  with  the  facial 
artei-v. 

The  middle  temporal  branch  arises  just  above  the  zygoma, 
and  pierces  the  temporal  aponeurosis  to  enter  the  substance  of 
the  temporal  muscle.  In  the  muscle  it  anastomoses  with 
branches  of  the  internal  maxillary  artery. 

A  small  branch  of  the  temporal  artery  is  likewise  found 
between  the  layers  of  the  temporal  fascia ;  this  anastomoses  with 
an  offset  of  the  lachrymal,  and  becomes  cutaneous  near  the 
orbicularis  muscle. 

The  temporal  vein  commences  on  the  side  of  the  head  (p.  6) 
and  is  contiguous  to  its  companion  artery.     Near  the  zygonx: 
it  is  joined   by  the   middle   temporal   vein ;  next   it   receive; 
branches  which  are  companions  of  the  offsets  of  the  artery ;  ara.< 
finally  it  ends  by  uniting  with  the  internal  maxillary  vein. 

Directions,  The  lower  part  of  the  neck  will  not  be  returned  "t 
again  for  some  days,  so  that  the  dissector  may  stitch  together  tli 
flaps  of  skin,  when  he  has  applieil  salt  to  preserve  it. 


Section  VI. 


PTERYGO-MAXILLARY  REGION. 


Ooptontsof  ^^  ^^^^  region  are  included  the  muscles  superficial  to  and 
the  region,  beneath  the  ramus  of  the  lower  jaw,  together  with  the  articuk- 
tion  of  that  bone.  In  contact  with  the  muscles  (pterygoid) 
beneath  the  ramus  of  the  jaw,  are  the  internal  maxillary  blood* 
vessels,  and  the  inferior  maxillary  trunk  of  the  fifth  nerve, 
Duiftoction.  Dissection,  The  masseter  muscle,  which  is  superficial  to  the 
jaw,  has  l>een  partly  laid  bare  in  the  dissection  of  the  faoAl 
nerve.  To  see  it  more  fully  the  branches  of  the  facial  nerve, 
and  the  transverse  facial  artery  should  be  cut  through,  and 
turned  backwards  off  the  face.  A  little  cleaning  will  sufilce  to 
define  the  origin  and  insertion  of  the  muscle. 

Should  there  be  in  the  mouth  any  of  the  material  that  made 
tense  the  fibres  of  the  orbicularis,  let  it  be  removed. 
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The  1CAS8ETER  (fig.  3,  ")  conceals  the  ramus  of  the  lower  jaw,  Massetcr. 
and  IB  partly  aponeurotic  at  the  upper  attachment. 

The  muscle  arises  from  all  the  lower  border  of  the  zygomatic  OxigixL 
arch,  extending  forwards  to  the  upper  jaw ;  and  from  the  inner 
surface  of  the  arch  by  fine  fleshy  fibres.  From  this  origin  most 
of  the  fibres  are  inclined  down  and  somewhat  back,  and  are 
inserted  into  the  outer  surface  of  the  coronoid  process,  ramus,  Inaertion. 
and  angle  of  the  lower  jaw ;  and  by  a  pointed  piece  into  the 
contiguous  part  of  the  body  of  the  bone  as  far  as  the  second 
molar  tooth.  Some  of  the  deeper  fibres  are  inclined  down  across 
the  others. 

The  lower  part  of  the  masseter  is  subcutaneous,  but  the  upper  Muscle 
w  partly  concealed  by  the  parotid  gland  (socia  parotidis),  and  is  cSaneous*- 
crossed  by  Stenson's  duct,  and  by  the  transverse  facial  vessels 
and  the  facial  nerve.      The  anterior  border  projects  over  the 
buccinator  muscle,  and  a  quantity  of  fat  resembling  that  in  the 
orbit  is  found  beneath  it.     The  muscle  covers  the  ramus  of  the  lies  on  the 
jaw,  and  the  masseteric  branches  of  nerve  and  artery  entering  it  ^^^' 
at  the  under  surface. 

Action,  It  raises  the  lower  jaw  in  the  mastication  of  the  food.    Use. 

Dissection.  To  lay  bare  the  temporal  muscle  to  its  insertion,  to  see  siir- 
the  following  dissection  may  be  made  : — The  temporal  fascia  is  J^Jq^*®™* 
to  be  detached  from  the  upper  border  of  the  zygomatic  arch,  and  muscle, 
to  be  removed  from  the  surface  of  the  muscle.     Next,  the  arch 
i<  to  be  sawn  through  in  front  and  behind,  so  as  to  include  all 
it*  length ;  and  is  to  be  thrown  down  (without  being  cut  off) 
with  the  masseter  muscle  still  attached  to  it,  by  separating  the 
Hbi^  of  that  muscle  from  the  upper  part  of  the  ramus  of  the 
jaw.     In  detaching  the  masseter  muscle,  the  nerve  and  artery  to 
it,  which  pass  through  the  sigmoid  notch,  will  be  found. 

The  surface  of  the  temporal  muscle  may  be  then  cleaned  :  and  To  see  the 
to  expose  ita  insertion  and  extent  of  origin,  let  the  coronoid  pro-  ^^* 

cess  be  sawn  off  by  a  cut  passing  £rom  the  centre  of  the  sigmoid 
notch  nearly  to  the  last  molar  tooth,  so  as  to  include  the  whole 
of  the  insertion  of  the  muscle.  In  saT^dng  the  bone  let  the 
student  be  careful  of  the  buccal  vessels  and  nerve  issuing  £rom 
beneath  it ;  or  better  still,  let  him  find  and  separate  previously 
the  two  from  the  muscle.  Lastly,  the  coronoid  process  should 
be  raised  and  the  fat  removed  in  order  that  the  extent  of  the 
lower  fibres  of  the  temporal  muscle,  and  their  contiguity  to  the 
external  pterygoid  close  below  them,  may  be  observed. 

The  temporal  muscle  has  been  before  seen  to  take  its  origin  Origin  of 
from  the  whole  of  the  temporal  fossa  (p.  4),  reaching  up  to  the  ^JJJJJ]'^ 
semicircular  line  on  the  side  of  the  skull,  and  downwards  to  the 
crest  on  the  outer  aspect  of  the  great  wing  of  the  sphenoid  bone. 
From  this  extensive  attachment,  as  well  as  from  the  fascia  over 
it,  the  fibres  converge  to  a  superficial  tendon,  which  is  inserted  laMsi\toiu 
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Into  the  inner  surface  of  the  coronoiil  pix^ceas,  u  well  as  aH^ti  i 
groove  on  the  same  process  whicli  reaches  ^m  the  spez  to  ntv  ■ 
tlw  lost  molar  tooth. 


Behind  the  posterior  border  of  the  tendon  aie 
vesBela  and  nerve,  and  in  front  of  it  the  buccal  vesBels  and  a^ve : 
the  last  nerve  perfoiates  occasionally  some  of  thie  fibres  of  the 
muscle. 

Action.  All  the  fibres  contracting  the  muscle  will  raise  the 
mandible  and  press  it  forcibly  against  the  upper  jaw  ;  bat  llie 
hinder  fibres  can  retract  the  bone  after  this  has  been  moved  fo^ 
waids  by  the  external  pterygoid  in  maatication. 

DUeteiioti.  For  the  display  of  the  pterygoid  musdes,  it  will 
be  necessary  to  remove  a.  piece  of  tbe  ramus  of  tbe  jaw.  But 
the  gKat«r  part  of  the  temporal  muscle  is  to  be  fiiet  detached 
&om  the  subjacent  bone  with  the  handle  of  the  scalpel,  and  the 
deep  temporal  veaaela  and  nerves  ore  to  be  Bought  in  its  fibres. 
;h      A  piece  of  the  ramus  of  the  jaw  is  next  to  be  removed,  bnt 

*  DiasectiOD  of  tba  pterTgoid  ragioD  (from  Qaua'B  Arteries).  I.  Tem- 
poral muscle.  2.  Biternal  pl«r;Bci<l-  3.  IntwtuI  pleijgoid.  i.  Bond- 
ualor.  S.  IHgastric  Bad  ety'o-liyaid  miuclw  cat  ud  thrown  faock.  6. 
CommoD  carotid  dividing  ioto  eitenial  and  internal  tranks.  8.  latenwl 
nuniUai;  uiierj  (benasth  the  ptecTgoid)  sud  its  branches. — Ths  narr^i  ti* 
omitted  b  this  irood-cnL 
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out  injarmg  the  vessels  and  nerves  in  contact  with  its  inner  ramus 
oe,  by  sawing  across  the  bone  dose  to  the  condyle,  and  again  ^  ^^^ ' 
above  the  dental  foramen ;  and  to  make  the  dental  veaiab 
nerve  secure  from  injury,  the  handle  of  the  scalpel  may  be 
ted  between  them  and  the  bone,  and  carried  downwards  to 
entrance  into  the  foramen.  The  masseteric  artery  and 
» aie  liable  to  be  cut  in  sawing  the  bone ;  should  these  be 
ad,  turn  them  upwards  for  the  present,  and  afterwards  tie 
her  the  ends. 

Wr  the  loose  piece  of  bone  has  been  removed,  and  the  sub-  take  it  away 
t  parts  freed  from  much  fat,  the  pterygoid  muscles  will  ^^  ^*  '*'• 
ir, — the  external  being  directed  outwards  to  the  condyle  of 
aWy  and  the  internal,  which  is  parallel  in  direction  to  the 
eter,  being  inclined  to  the  angle  of  the  jaw.  In  removing 
ally  tissue,  the  student  must  be  careful  not  to  take  away  the 
internal  lateral  ligament,  which  is  on  the  internal  pterygoid 
le  beneath  the  ramus. 

mtion  of  veueU  and  nerves.  Many  vessels  and  nerves  will  be  Position  of 
i  in  this  region,  with  the  following  position  to  other  parts.  ^'^  ^^^*^7' 
dng  inwards  over  the  external  pterygoid  muscle,  is  the  inter- 
oaxiUaiy  artery,  which  distributes  offsets  upwards  and  down- 
8 :  sometimes  the  artery  will  be  placed  beneath  the  muscle, 
ost  of  the  branches  of  the  inferior  maxillary  nerve  appear  in  Nerves. 
stage  of  the  dissection.     Thus,  issuing  from  beneath  the 
r  border  of  the  same  muscle  are  the  large  dental  and  gusta- 
nerves,  the  latter  being  the  more  internal  of  the  two ;  and 
Qg  out  behind  the  joint  of  the  jaw  is  the  auriculo-temporal 
i.     Appearing  between  the  upper  border  of  the  muscle  and 
nudum,  are  the  small  masseteric  and  deep  temporal  nerves. 
baccal  branch  of  the  nerve  perforates  the  fibres  of  the  exter- 
rterygoid  near  the  inner  attachment.    Branches  of  the  above- 
ioned  artery  accompany  the  nerves. 

;  the  front  of  the  space  now  dissected,  coursing  along  the  Posterior 
tior  part  of  the  upper  jaw,  is  the  small  posterior  dental  ^®°^*^ 
t  with  an  artery. 

tween  the  jaws  is  the  whitish  narrow  band  of  the  pterygo-  Tnt«rmaxii- 
llaiy  ligament,  to  which  the  buccinator  and  superior  con-     ^ 
or  muscles  are  connected. 

le   EXTERNAL  PTERTOOID   MUSCLE  (fig.   15,^  extends  almost  External 

mtally  from  the  zygomatic  fossa  to  the  condyle  of  the  lower  P'^'yjf*'**^ 

Its  origin  is  from  the  outer  surface  of  the  great  wing  of  Attach- 
plienoid  bone  below  the  crest,  and  from  the  outer  surface  of 
Eternal  pterygoid  plate.  The  fibres  are  directed  outwards 
amewhat  backwards,  those  attached  to  the  upper  maigin  of 
pheno-maxillary  fissure  forming  at  first  a  separate  bundle, 
le  VMerUd  into  the  hollow  in  front  of  the  neck  of  the  lower  insertion. 
Kme,  and  into  the  interarticular  fibro-cartilage  of  the  joint. . 
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Externally  the  pten-goid  is  concealed  by  the  temporal  muBcle 
and  the  lower  jaw,  and  the  internal  maxillary  artery  lies  on  it. 
By  the  deep  surface  it  is  in  contact  with  the  inferior  maxillary 
ner\T,  with  a  plexus  of  veins,  and  with  the  internal  lateral  liga- 
ment of  the  joint  of  the  jaw.  The  parts  in  contact  with  the 
borders  of  the  muscle  have  been  enumerated  above. 

Sometimes  the  slip  of  the  muscle,  which  is  attached  to  the 
margin  of  the  spheno-maxillary  fissure  and  the  root  of  the  exter- 
nal pterj'goid  plate,  is  described  as  a  separate  head  with  an  inser- 
tion mostly  into  the  interarticular  cartilage. 

Action.  If  both  muscles  act  the  jaw  is  moved  forwards,  so 
that  the  lower  dental  arch  is  placed  in  front  of  the  upper,  and 
the  grinding  teeth  are  rubbed  together  in  an  antero-posterior 
direction.  In  order  that  the  front  teeth  may  be  able  to  pass  one 
another  the  jaw  is  depressed. 

One  muscle  contracting  (say  the  right),  the  condyle  of  the 
same  side  is  dra>^Ti  inwards  and  forwards,  and  the  grinding  teeth 
of  the  lower  jaw  are  moved  horizontally  to  the  left  across  those 
of  the  upper.  By  the  alternate  action  of  the  two  muscles  the 
trituration  of  the  food  is  effected. 

The  INTERNAL  PTERYGOID  MUSCLE  (fig.  16,  '),  JB  nearly  paral- 
lel to  the  ramus  of  the  jaw,  and  its  fibres  are  longer  than  those 
of  the  preceding  muscle.  Arising  in  the  pterygoid  fossa,  and 
chiefly  from  the  inner  surface  of  the  external  pterygoid  plate, 
the  muscle  is  further  attached  below  outside  the  fossa  to  the 
out^r  surface  of  the  tuberosity  of  the  palate  bone,  and  to  the 
tuljerosity  of  the  upper  jaw  bone.  The  fibres  descend  to  be  in- 
serted into  the  angle  and  inner  surface  of  the  ramus  of  the  jaw, 
as  high  as  the  inferior  dental  foramen. 

On  the  muscle  are  placed  the  dental  and  gustatory  nerves,  the 
dental  artery,  and  the  internal  lateral  ligament  of  the  jaw.  The 
deep  surface  is  in  relation  below  with  the  superior  constrictor, 
and  at  its  origin  with  the  tensor  palati  muscle. 

Action,  From  the  direction  and  attachment  of  the  fibres  the 
muscle  will  unite  with  the  masseter  in  elevating  the  jaw. 

Directions.  Before  proceeding  further  in  the  dissection,  the 
student  may  learn  the  anatomy  of  the  articulation  of  the  lower  jaw. 

Temporo-m AXILLARY  ARTICULATION.  In  this  articidotion  are 
the  condyle  of  the  jaw  and  the  anterior  part  of  the  hollow  of  the 
glenoid  fossa  of  the  temporal  bone ;  but  the  osseous  surfaces  are 
not  in  contact,  for  a  piece  of  fibro-cartilage  and  two  synovial  sacs 
are  interposed  between  them.  The  bones  are  retained  in 
apposition  mostly  by  the  strong  muscles  of  the  lower  jaw ;  but 
the  following  ligaments  serve  to  unite  them. 

Capsule,  This  is  a  tliin  fibrous  tube  enclosing  the  joint,  and  is 
wider  above  than  below.  By  the  upper  end  it  is  fixed  around 
the  articular  surface  of  the  temporal  bone  in  front  of  the  Glaseiian 
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Pig  Jfl  • 


fiaaore  ;  and  it  is  inserted  below  around  the  condyle  of  tlie  lower 
jaw.  The  space  in  the  interior  is  divided  into  two,  nppei  and 
lower,  by  a  piece  of  fibro-cattihige,  which  is  united  to  the  capsule 
l>r  its  circumference. 

The  external  laUral  is  a  short  ligamentous  band,  being  but  a 
part  of  the  capevle,  which  is  attached  above  to  the  tubercle  at 
the  root  of  the  zygoma,  and  below  to  the  outer  side  of  the  neck 
(^  the  inferior  maxilla. 

The  internal  lateral  ligamenl  (tig.  IG, '),  is  a  long,  thin,  raem- 
bnmouH  band,  which  is  not  in 
contact  with  the  joint.  Superi- 
•irly  it  is  comiected  by  a  pointed 
piece  to  the  spinous  process  of 
the  sphenoid,  and  the  vaginal 
process  of  the  temporal  bone ; 
und  infeiiorly  it  is  inserted  into 
the  orifice  of  the  dental  canal  in 
the  lower  jaw.  The  ligament 
lies  beneath  the  nmiUB  of  the 
jaw,  between  it  and  the  internal 
ptoygoid  ;  and  its  origin  is  con- 
txaled  by  the  external  pterygoid 
muscle.  Between  the  ligament 
and  ihe  jaw  is  the  internal  maxilUuy  artery. 

An  offset  of  this  bond,  which  better  deserves  the  name  of 
internal  lateral  ligament  of  the  joint,  is  attached  by  a  pointed 
end  to  the  neck  of  the  lower  jaw  behind  the  insertion  of  the 
external  pterygoid  muscle. 

Duteclion,  After  the  external  lateral  ligament  and  the  capsule 
of  tile  joint  have  been  examined,  p-     jy  ^ 

an  interarticular  fibro-cartilage, 
with  a  synovial  membrane  above 
and  below  it,  will  be  exposed 
by  taking  away  the  capsule  on 
the  outer  side. 

The  interarticvlar  fibnhcaTtU- 
oge  (fig.  17,')  is  adapted  to 
the  snrfkcea  of  the  bones.  It  is 
eloD^ted  transversely,  is  thinner 
in  the  centre  than  at  the  mar- 
gin»,  and  an  aperture  is  some- 
times present  in  the  middle. 
The  upper  sarface  fit«  into  the  glenoid  fossa,  being 

•  lipmenti  of  the  jaw — sn  inner 'tiew  (Bonrgery  snd  Jacob).  1.  In- 
tcrusl  latnsl  li^ment.     2.  StjlO'iniTillitTy. 

+  &  viaw  ({  tlw  mtarior  of  the  componnd  temponi-maxillsiy  joiat 
(Boiiiigeir  and  Jacob). '  S.  Stjlo-maiiltaij  li^puasiil^     i,   Interarticular 
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convex  from  before  backwards,  and  the  lower  is  moulded  to  the 
convexity  of  the  condyle  of  the  jaw.  By  the  circumference  it  is 
connected  with  the  capsule  and  the  external  lateral  ligament; 
and  in  front  the  external  pterygoid  muscle  is  attached  to  it. 

The  interarticular  cartilage  allows  greater  freedom  of  movement 
in  the  joint  without  dislocation ;  diminishes  the  effect  of  pressure ; 
and  deadens  the  soimd  of  the  jaw  striking  the  skulL 

Two  synovial  membranes  are  present  in  the  articulation — one 
above,  and  one  below  the  fibro-cartilage.  The  lower  one  is  the 
smaller  of  the  two. 

Another  structure — ^the  stylo-maxUlary  liga/nient  (fig.  17,  *)  is 
described  as  a  imiting  band  to  this  articulation.  It  is  a  process 
of  the  deep  cervical  fascia,  which  extends  from  the  styloid  pro- 
cess to  the  hinder  part  of  the  ramus  of  the  jaw.  The  piece  of 
fascia  here  referred  to  gives  attachment  to  the  stylo-glossus 
muscle,  and  separates  the  parotid  and  submaxillary  glands. 

Articular  surfaces  of  the  hones.  The  lower  jaw  possesses  a  thin 
narrow  condyle,  wliich  is  elongated  transversely,  and  inclined 
backwards  and  inwards. 

On  the  temporal  bone  is  a  narrow  deep  articular  hollow  (glenoid 
fossa),  which  is  elongated  from  without  in,  and  is  placed  in  front 
of  the  Glaserian  fissure.  In  front  of  this  is  a  prominence  of  bone, 
the  transverse  root  of  the  zygomatic  process,  which  is  convex  from 
before  back  and  rather  hollowed  from  side  to  side. 

Movements  of  the  joint.  This  condyloid  articulation  is  provided 
with  an  up  and  down,  a  to  and  fro,  and  a  lateral  movement. 

In  depressing  the  jaw,  as  in  opening  the  mouth,  the  articular 
condyle  moves  forwards  till  it  is  placed  imder  the  convexity  at 
the  fore  part  of  the  articular  hollow,  so  that  the  interposition  of 
a  fibro-cartilage  is  needed  to  give  security  to  the  joint.  Even 
with  this  provision,  a  slight  degree  more  of  sudden  motion  throws 
the  condyle  off  the  prominence  of  the  temporal  bone  into  the 
zygonuctic  fossa,  and  gives  rise  to  dislocation. 

In  this  movement  the  fore  and  lateral  parts  of  the  capsule  are 
made  tight ;  and  the  fibro-cartilage  is  drawn  forwards  with  the 
condyle  by  the  external  pterygoid  muscle. 

When  the  jaw  is  elevated  and  the  mouth  closed,  the  condyle 
and  the  fibro-cartilage  glide  back  into  the  hollow  of  the  glenoid 
fossa.  In  this  position  the  condyle  is  placed  in  the  state  of 
greatest  security  against  dislocation. 

The  ligaments  and  the  surrounding  muscles  which  were 
stretched  in  the  previous  movement  are  set  at  rest. 

During  the  horizontal  motion  forwards  and  ha^Jcwards  the  con- 
dyle is  moved  successively  to  the  front  and  back  of  the  temporal 


fibro-cartilage — the  dark  intervals  above  and  below  are  the  hollows  lined  ly 
the  Bynomd  mejnbrajies. 
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articular  surface ;  and  the  lower  jaw  is  slightly  depressed,  in  condyle 
Older  that  the  fore  teeth  in  the  upper  dental  arch  should  not  ™°***' 
impede  those  of  the  lower. 

By  turns  the  front  and  back  of  the  capsule  will  be  stretched,  State  of  liga- 
and  the  fibro-cartilage  always  follows  the  condyle  of  the  jaw,  even  ™®°*^ 
in  dislocation. 

Dislocation  forwards  will  be  prevented  by  the  coronoid  pro- 
cess of  the  jaw  striking  against  the  zygomatic  arch ;  and  that 
backwards,  by  the  meeting  of  the  condyle  and  the  auditory  process 
of  the  06  tempoiis. 

Lateral  horizontal  movement  puts  the  jaw  first  to  one  side  and  Lateral 
then  to  the  other.     When  the  jaw  is  forced  to  the  left  side,  the  "^^7®°*' 
right  condyle  sinks  into  its  articular  hollow,  whilst  the  left  is  moves. 
projected ;  and  the  grinding  teeth  of  the  lower  dental  arch  are 
moved  to  the  left  across  those  of  the  upper.     By  the  alternate 
action  to  opposite  sides  the  food  is  triturated. 

The  inner  part  of  the  capsule  on  the  right,  and  the  outer  part  state  of  liga- 
on  the  left  side,  will  be  put  on  the  stretch  when  the  jaw  is  ™®'*^- 
carried  to  the  left  of  the  middle  line  ;  and  the  opposite. 

With  old  edentulous  jaws  the  capsule  is  much  enlarged,  and  joint  in 
permits  the  condyle  to  wander  backwards  behind  the  Glaserian  ^^^  P«ople. 
fisBUie.     Without  this  provision  the   altered   lower  jaw  would 
not  meet  the  upper  to  cnish  the  food. 

Dissection,  The  condyle  of  the  jaw  is  next  to  be  disarticulated,  Dluection 
still  keeping  the  external  pterygoid  muscle  uncut ;  and  it  with  ^^^ 
the  attached  muscle  is  to  be  drawn  forwards  so  as  to  allow  the 
fifUi  nerve  to  be  seen.     Whilst  cutting  through  the  articular  cap- 
sule, the  dissector  must  be  careful  of  the.  auriculo-temporal  nerve 
close  beneath. 

On  drawing  forwards  the  pterygoid  muscle,  and  removing 
some  fat,  the  ^ssector  will  find  the  trunk  of  the  inferior  maxillary 
nerve.  All  the  small  muscular  branches  of  the  nerve  before 
noted  should  be  traced  to  the  trunk  in  the  foramen  ovale  of  the 
sphenoid  bone.  The  auriculo-temporal  branch  should  be  followed 
backwards  with  care  behind  the  articulation,  and  the  dental  and 
gustatory  nerves  beneath  the  muscle  should  be  cleaned.  The 
small  chorda  tympani  is  then  to  be  found  joining  the  posterior 
part  of  the  gustatory  nerve  near  the  skull. 

The  middle  meningeal  artery  is  to  be  sought  beneath  the  ex-  and  ar- 
temal  pterygoid.    Sometimes  the  trunk  of  the  internal  maxillary  **'^«"- 
artery  lies  beneath  that  muscle,  and  in  such  case,  it  and  its 
branches  are  to  be  traced  out. 

The   INTERNAL   MAXILLARY   ARTERY    (fig.   15,  ^    is   OUC  of  the  Inteiyl 

terminal  branches  of  the  external  carotid,  and  takes  a  winding  ^J™**' 
eourae  beneath  the  lower  jaw  and  the  temporal  muscle  to  the 
^heno-maxillary  fossa,  where  it  ends  in  branches  for  the  face, 
the  interior  of  Uie  nose,  and  the  palate  and  pharynx. 
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Course  and        At  first  the  artery  is  directed  inwards  beneath  the  jaw,  be- 
coimoc  ona.  ^^g^j^  ^^^^^  ^^j^g  qj^^  ^jjg  internal  lateral  ligament  of  the  joint, 

and  crosses  the   dental   nerve.     Next,    the  vessel   winds   over 
the  external   pterygoid   muscle,  being  placed   between   it  and 
the  temporal  muscle.    And  lastly,  the  artery  enters  the  spheno- 
maxillary  fossa   between   the   processes   of   origin    of  the   ex- 
Varies  in  Its  temal  pterygoid  muscle.     The  course  of  the  artery  is  sometimes 
'**'*^^  ^"*       beneath,  instead  of  over  the  external  pterygoid  muscle  :  in  such 
a  state  the  artery  gains  the  spheno-maxillary  fossa  by  coming 
upwards  through  the  origin  of  the  muscle  covering  it,  as  in  the 
wood-cut. 
Branches  The  branches  of  this  artery  are  very  numerous,  and  are  classed 

are  three      Jh^q  three  sets  :  thus  one  set  arises  beneath  the  jaw ;  another 
between  the   muscles ;    and   another   in   the   spheno-maxillaTy 
fossa. 
iTiose  be-  Two  branches,  viz.  the  inferior  dental  and  middle  meningeal^ 

neath  jaw,    jg^ve  the  internal  maxillary  artery  whilst  it  is  in  contact  with 

the  ramus  of  the  jaw. 
inferior  The  inferior  dental  branch  descends  between  the  internal  lateral 

dental ;        ligament  and  the  jaw,  and  enters  the  foramen  on  the  inner  sur- 
face of  the  ramus,  along  with  the  dental  nerve,  to  supply  the 
teeth,  and  end  in  the  lower  part  of  the  face, 
has  a  As  this  artery  is  about  to  enter  the  foramen  it  famishes  a 

niyUnb^id   smaU  twig,  mylo-hyoid  braTichj  to  the  muscle  of  that  name  ;  this 
muscle.        is  conducted  by  a  groove  on  the  inner  surface  of  the  bone,  in 
company  with  a  branch  from  the  dental  nerve,  to  the  superficial 
surface  of  the  mylo-hyoid  muscle,  where  it  anastomoses  with  the 
submental  artery. 
>fiddie  me-        Th^  middU  or  great  meningeal  artery  is  the  largest  branch,  and 
ningeal         arises  opposite  the  preceding  one.     It  ascends  beneath  the  ex- 
ternal pterygoid  muscle,  and  Ixitween  the  roots  (oftentimes)  of 
the  auriculo-temporal  nerve ;  crossing  the  internal  lateral  liga- 
ment, it  enters  the  skull  through  the  foramen  spinosum  of  the 
andsfn         sphenoid  bone.     When  in  the  skull  the  artery  ascends  to  the 
skull,  vertex  of  the  head,  and  supplies  the  bone  and  the  duia  mater 

but  gives      (p.  15).     Before  the  meningeal  artery  enters  the  skull,  it  fur- 
nishes the  following  small  branches  : — 
branch  to  Th^   tympanic  branch   (inferior)  passes  into   the  tympanum 

tj-mpanum,  through  the  Glaserian  fissure,  and  is  distributed  to  the  mem- 
brana  tympani  and  that  cavity. 

A  deep  auricular  branch  arises  with  the  former  or  separately, 
enters  the  meatus  through  the  cartilage,  or  between  this  and  the 
bone,  and  ramifies  in  the  meatus  and  on  the  membrana  t^Tn- 
pani. 
to  dura  Th^  small  meningeal  branch  begins  near  the  skull,  and  courses 

niatcr.  through  the  foramen  ovale  with  the  inferior  maxillary  nerve  ;  it 

ramifies  in  the  dura  mater  in  the  middle  fossa  of  the  skulL 
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Another  small  branch  springs  from  the  dental  artery  or  the  Branch  witii 
internal  maxillary  trunk,  and  accompanying  the  gustatory  nerve,  8:^***ory. 
ends  in  the  cheek  and  the  mucous  membrane  of  the  mouth. 

The  branches  from  the  second  part  of  the  artery,  viz.  whilst  it  Branchea  of 
is  between  the  temporal  and  external  pterygoid,  are  distributed  ^^^  ^^""^ 
to  the  temporal,  masseteric,  buccal,  and  pterygoid  muscles. 

The  deep  temporal  arteries  are  two  in  number  (anterior  and  to  the 
posterior) ;  and  each  occupies  the  part  of  the  temporal  fossa  in-  temporal 
dicated  by  its  name.     They  .ascend  beneath  the  temporal  muscle, 
and  anastomose  with  the  superficial  temporal  artery  :  the  anterior 
also  communicates,  through  the  malar  bone,  with  branches  of 
the  lachrymal  artery. 

When  the  parent  trunk  has  the  unusual  position  beneath  the 
pterygoid,  the  anterior  branch  lies  imder  that  muscle,  instead  of 
OTer  it. 

The  masseteric  artery  is  directed  outwards  with  the  nerve  of  to  the 
the  same  name  behind  the  tendon  of  the  temporal  muscle  ;  and  ™***®ter  ; 
passing  through  the  sigmoid  notch,  enters  the  under  surface  of 
the  masseter  muscle.     Its  branches  anastomose  with  the  other 
branches  to  the  muscle  from  the  external  carotid  trunk. 

The  buccal  branch  quits  the  artery  near  the  upper  jaw,  and  in  to  the  buc- 
the  unusual  position  of  the  artery  it  may  perforate  the  fibres  of    "*^' ' 
the  pterygoid  ;  it  descends  beneath  the  coronoid  process  with 
its  companion  nerve,  and  is  distributed  to  the  buccinator  muscle, 
the  cheek,  and  the  side  of  the  face,  joining  the  branches  of  the 
fidal  artery. 

The  pterygoid  branches  are  uncertain  in  their  position ;  whether  to  pterygoid 
derived  from  the  trunk  or  some  of  the  branches  of  the  internal 
maxillary,  they  enter  the  pterygoid  muscles. 

Of  the  branches  that  arise  from  the  artery  when  it  is  about  to  Branchei  of 
enter,  or  has  entered  the  spheno-maxillary  fossa,  only  one,  the  only  one 
superior   dental,  will   be  now  described.     The  remainder  will  ^^^  ■*«"• 
be  examined  with  the   superior  maxillary  nerve   and   Meckel's 
ganglion  ;  they  are  infraorbital  (p.  108) ;  superior  palatine,  naso- 
palatine, vidian,  and  pterygo-palatine  (Section  14). 

The  superior  or  posterior  dental  branch  takes  origin  near  the  Superior 
top  of  the  upper  maxilla,  and  descends  with  a  tortuous  course  on  ^^^'^^ 
the  outer  surface  of  that  bone,  along  with  a  small  branch  of  the 
saperior  maxillary  nerve.  It  enters  the  foramina  in  the  bone, 
and  supplies  the  upper  molar  and  bicuspid  teeth  ;  but  some  ex- 
ternal offsets  are  furnished  to  the  gums.  A  few  branches  reach 
the  lining  membrane  of  the  antrum. 

The  INTERNAL  MAXILLARY  VEIN  receives  the  veins  accompany-  internal 
ing  the  branches  of  the  artery  in  the  first  two  parts  of  its  course  :  ?SJ^"^ 
these  veins  form  a  plexus — pterygoid,  between  the  two  pterygoid  ^eginn  in 
muscles,  and  in  part  between  the  temporal  and  external  pterygoid 
masdes.     The  plexus  communicates  with  the  alveolar  plexus  ; 
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with  the  facial  vein  by  a  large  branch  (anterior  internal  max- 
illary) ;  and  with  the  cavernous  sinus  in  the  interior  of  the 
skull,  by  branches  that  pass  through  the  base  of  the  cranium. 

Escaping  from  the  plexus,  the  vein  accompanies  the  artery  to 
the  parotid  gland,  and  there  joins  the  superficial  temporal  vein, — 
the  union  of  the  two  giving  rise  to  the  external  jugular  vein. 
Sometimes  this  common  vessel  enters  the  internal  jugular  vein 
(p.  30). 

The  INFERIOR  MAXILLARY  NERVE  is  the  largest  of  the  three 
trunks  arising  from  the  Gasserian  ganglion  (p.  17) ;  and  resembles 
a  spinal  nerve  in  possessing  fibrils  that  confer  both  motory  and 
sensory  properties  on  the  parts  to  which  it  is  distributed.  The 
ner\'e  leaves  the  skull  by  the  foramen  ovale  in  the  sphenoid 
bone,  and  diWdes  beneath  the  external  pterygoid  muscle  into 
two  chief  pieces,  viz.  an  anterior,  small,  moto-sensory  port ;  and 
a  large,  posterior,  sensory  portion. 

Directions.  Should  the  internal  maxillary  artery  obstruct  the 
view  of  the  nerve,  it  may  be  cut  through  or  taken  away. 

Tlie  SMALLER  PART,  formed  mainly  by  its  contribution  from 
the  trunk  of  the  nerve,  receives  nearly  all  the  fibrils  of  the 
motor  root,  and  ends  in  branches  for  the  muscles  of  the  jaw,  viz. 
temporal,  masseter,  and  one  pterygoid  :  and  for  the  muscle  of  the 
cheek,  the  buccinator. 

The  deep  temporal  branches  are  famished  to  the  under  surface 
of  the  temporal  muscle.  Like  the  arteries,  they  are  two  in 
number,  anterior  and  posterior.  From  their  origin  these  nerves 
course  upwards  along  the  outer  surface  of  the  skull,  and  pass 
beneath  the  external  pterygoid  muscle. 

The  posterior  branch  is  the  smallest,  and  is  often  derived  from 
the  masseteric  nerve  ;  it  is  placed  near  the  back  of  the  temporal 
fossa. 

The  anterior  branch  supplies  the  greater  part  of  the  musde, 
and  communicates  sometimes  with  the  buccal  nerve. 

The  masseteric  branch  takes  at  first  a  backward  course  above 
the  external  pterygoid  muscle,  and  then  a  horizontal  one,  behind 
the  temporal  muscle  and  through  the  sigmoid  notch,  to  the  under 
surface  of  the  masseter  muscle.  In  the  masseter  the  nerve  can 
be  followed  to  near  the  anterior  border. 

As  this  branch  passes  by  the  articulation  of  the  jaw  it  gives 
one  or  more  twigs  to  that  joint. 

The  pterygoid  branches  are  supplied  to  the  muscles  of  that 
name,  and  come  from  }x)th  parts  of  the  inferior  maxillary  nerve. 

The  branch  or  branches  to  the  external  pterygoid  spring  from 
the  small  part,  or  from  the  buccal  nerve,  and  enter  the  under 
surface. 

Tlie  nerve  to  the  internal  pterygoid  arises  from  the  large  part 
of  the  maxillary  trunk  close  to  the  skull,  and  may  be  traced 


nerve. 
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with  care  beneath  the  upper  border  of  the  muscle,  to  the  deep 
suiface  of  which  it  is  distributed  ;  it  will  be  learnt  in  the  dissec- 
tion of  the  otic  ganglion  (Section  14). 

The  Imccal  branch  is  longer  and  larger  than  the  others,  and  Biiccixwtor 
perforates  the  inner  attachment  of  the  external  pterygoid  ;  after- 
wards it  ia  directed  inwards,  beneath  the  coronoid  process  and 
the  temporal  muscle,  to  the  surface  of  the  buccinator,  where  it 
ends  in  terminal  branches.  As  the  nerve  perforates  the  pterygoid 
muscle  filaments  are  given  to  the  fleshy  substance  ;  and  after  it 
has  passed  through  the  fibres  it  furnishes  a  branch  to  the  temporal  mippiiee 
muscle,  which  Jfrequently  joins  the  anterior  deep  temporal  nerve.  °*^»«5ie8 
Some  offsets  are  distributed  likewise  to  the  upper  part  of  the 
buccinator  muscle  and  the  lining  mucous  membrane. 

The  continuation  of  the  nerve  is  inclined  towards  the  angle  and  mucous 
of  the  mouth,  supplying  the  integument,  the  buccinator  muscle,  ™«™^'»»c- 
and  the  lining  mucous  membrane.     This  part  is  imited  freely 
with  the  facial  nerve,  the  two  forming  a  plexus. 

The  LAJtOER  PART  of  the  inferior  maxillary  nerve  divides  Sensory 
into  three  trunks — auriculo-temporal,  dental,  and  gustatory.     A  £f|^or 
few  of  the  fibrils  of  the  small  (motor)  root  of  the  fifth  are  applied  muxiiiary 
to  this  part,  and  are  conveyed  by  it  to  certain  muscles,  viz.,  conws 
tensor  tympani,  circumflexus  palati,  pterygoideus  intemus,  mylo-  fibrils. 
hyoideus,  and  digastricus. 

The   AURIC CLO-TEMPORAL  NERVE  separates  from  the  others  Aurlculo- 
near  the  base  of  the  skull,  and  has  commonly  two  roots.     Its  *®"»P0"^ 
course  to  the  surface  of  the  head  is  first  backwards  beneath  the 
external  pterygoid  muscle,  as  far  as  the  inner  part  of  the  axticu-  Hee  beneath 
lation  of  the  jaw ;  and  lastly,  upwards  with  the  temporal  artery  ^^^* 
in  front  of  the  ear,  and  beneath  the  parotid  gland.     The  nerve  nnd  supplies 
furnishes  branches  to  the  surrounding  parts,  viz.,  the  joint,  the   ™"^  ^ 
ear,  and  the  parotid  gland ;  and  it  communicates  also  with  the 
facial  nerve.     Its  ramifications  on  the  head  are  described  at 
page   7.     In  the  part  now  dissected  its  branches  are  the  fol- 
lowing : — 

Branches  of  the  meatus  auditorius.  Two  offsets  are  directed  to  to  iho 
the  interior  of  the  auditory  meatus  from  the  point  of  imion  of  ™®*^"'* 
the  branches  of  the  facial  with  the  auriculo-temporal  nerve,  and 
enter  it  between  the  cartilage  and  bone. 

Articular  branch.  The  branch  to  the  articulation  of  the  jaw  is  and  joint  of 

law  * 

supplied  from  the  trunk  of  the  auriculo-temporal  near  the  same       * 
spot,  or  from  the  branches  to  the  meatus. 

Tlie  inferior  auricular  branch  supplies  the  external  ear  below  the  car,  and 
the  meatus  auditorius  :  this  branch  sends  offsets  along  the  internal 
maxillary  artery,  which  communicate  with  the  sympathetic  nerve. 

Parotid  branches.    These  are  small  filaments  that  enter  the  parotid, 
substance  of  the  gland. 

Bramehes  communicating  with  the  faxM  and  sympathetic  nerves,  to  \o\a1qa:vt>^ 
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Two  or  more  branches  around  the  external  carotid  artery  com- 
municate with  the  facial  and  sympathetic  nerves. 

Filaments  to  the  otic  ganglion  arise  near  the  beginning  of  the 
trunk.  • 

The  INFERIOR  DENTAL  is  the  largest  of  the  three  trunks  into 
which  the  inferior  maxillary  nerve  divides.  Directed  to  the 
canal  in  the  lower  jaw,  the  nerve  lies  at  first  beneath  the  exte]^ 
nal  pterygoid  muscle,  where  it  is  external  in  position  to  the  gus- 
tatory ;  and  it  is  afterwards  placed  on  the  internal  pterygoid,  and 
on  the  internal  lateral  ligament  near  the  dental  foramen.  After 
the  nerve  enters  the  bone,  it  is  continued  forwards  beneath  the 
teeth  to  the  foramen  in  the  side  of  the  jaw,  and  ends  at  that 
spot  by  dividing  into  an  incisor  and  a  labial  branch.  Only  one 
muscular  offset  (mylo-hyoid)  is  supplied  by  the  dental  nerve 
before  it  enters  the  bone.     Its  branches  are  : — 

The  mylo-hyoid  branch  arises  from  the  trunk  of  the  nerve  as 
this  is  about  to  enter  the  foramen,  and  is  continued  along  a  groove 
on  the  inner  a«pect  of  the  ramus  of  the  jaw  to  the  cutaneous  sur- 
face of  the  mylo-hyoideus,  and  to  the  anterior  belly  of  the  digas- 
tric muscle. 

The  deratal  branches  arise  in  the  bone,  and  supply  the  molar 
and  bicuspid  teeth.  If  the  bone  is  soft,  the  canal  containing 
the  nerve  and  artery  may  be  laid  open  so  as  to  expose  these 
branches. 

The  incisor  branch  continues  the  trunk  of  the  nerve  onwards 
to  the  middle  line,  and  furnishes  offsets  to  the  canine  and  incisor 
teeth,  beneath  which  it  lies. 

The  labial  branch  (mcnt>il  ?)  issues  on  the  face  beneath  the 
depressor  of  the  angle  of  the  mouth.  At  first  it  communicates 
with  the  facial  nerve,  and  gives  branches  to  the  muscles  below 
the  aperture  of  the  mouth  ;  but  the  greater  part  of  the  nerve  is 
directed  upwards  beneath  the  depressor  labii  infeiioiiB,  and  is 
distributed  on  the  inner  and  outer  surfaces  of  the  lower  lip. 

The  inferior  dental  artery,  after  entering  the  lower  jaw  with 
the  nerve,  has  a  similar  course  and  distribution.  Thus  it  sup- 
plies offsets  to  the  bone,  dental  branches  to  the  molar  and 
bicuspid  teeth,  and  ends  anteriorly  in  an  incisor  and  a  labial 
branch. 

Tlie  incisor  branch  is  continued  to  the  symphysis  of  the  jaw, 
where  it  ends  in  the  bone  :  it  lies  beneath  the  canine  and  incisor 
teeth,  to  which  it  furnishes  branches. 

The  labial  branch,  after  it  has  left  the  bone,  ramifies  in  the 
structures '  covering  the  lower  jaw,  and  commimicates  with  the 
branches  of  the  facial  artery. 

The  GUSTATORY  or  LINGUAL  NERVE  is  the  remaining  tnmk  of 
the  inferior  maxillary,  and  is  concealed  at  first,  like  the  others, 
hjr  the  external  pterygoid  muscle.     It  is  then  inclined  inwards 


SUBMAXILLARY  REGION.  99 

with  a  small  artery  over  the  internal  pterygoid  moscle,  and  the  tonguf  ; 
under  cover  of  the  side  of  the  jaw  to  the  tongue.    The  remainder 
of  the  nerve  will  be  seen  in  the  dissection  of  the  submaxillary 
region. 

In  this  course  under  the  jaw  the  nerve  does  not  distribute  any  no  branch 
branch  to  the  parts  around,  but  the  following  communicating  ^®"- 
branch  is  received  bv  it. 

The  chorda  tympani  is  a  branch  of  the  facial  nerve,  and  is  die-  chorda 
tributed  to  the  tongue.     The  origin  of  the  nerve,  and  its  course  *y"»P«^- 
across  the  tympanum  to  its  position  beneath  the  external  ptery- 
goid, are  described  in  Section  14. 

After  issuing  from  the  tympanum  by  the  Glaserian  fissure,  Joins 
this  small  branch  is  applied  to  the  gustatory  nerve  at  an  acute  ^^^^^* 
angle.     At  the  point  of  junction  some  fibrils  communicate  with 
the   gustatory,  but  the  greater  part  of  the  chorda  tympani  is  ends  in 
conducted  along  that  nerve  to  the  tongue.  tongue. 


Section  VII. 


SUBMAXILLARY  REGION. 


The  submaxillary  region  is  situate  between  the  lower  jaw  and  Extent. 
the  hyoid  bone.     In  it  are  found  muscles  of  the  os  hyoides  and  Parts  in  it. 
tongue,  the  vessels  and  nerves  of  the  tongue,  and  the  sublingual 
and  submaxillary  glands. 

Pontion.  In  this  dissection  the  position  of  the  neck  is  the  Portion  of 
same  as  in  the  examination  of  the  anterior  triangle.  *  ^^"^' 

Dissection,  Directions  for  the  cleaning  of  this  region  were  given  Diaaectlon. 
in  the  dissection  of  the  anterior  triangular  space ;  but  if  any  fatty 
tissue  has  been  left  on  the  submaxillary  gland,  or  on  the  mylo- 
hyoid muscle,  let  it  be  taken  away. 

The  submaxillary  gland  (fig.  1 4,  ")  lies  below  the  jaw  in  the  Situation 
anterior  part  of  the  space  limited  by  that  bone  and  the  digastric 
muscle.     Its  shape  is  irregular,  and  the  facial  artery  winds  over 
the  surface.     The  gland  rests  on  the  mylo-hyoideus,  and  sends  a  and  oonnec- 
process  round  the  posterior  or  free  border  of  that  muscle.     In    °'^ 
front  of  it  is  the  anterior  belly  of  the  digastric ;  and  behind  it  is  g[^™jJJ J 
the   stylo-maxillary   ligament  separating   it   from  the   parotid. 
Occupying  a  position  somewhat  beneath  the  side  of  the  jaw,  the 
^^and  is  very  near  the  surface,  being  covered  only  by  the  integu- 
ments and  platysma,  and  the  deep  fascia. 

In  structure  the  submaxillary  resembles  the  parotid  gland  Strocture. 
(p.  31) ;  and  its  duct — duct  of  Wharton — issuing  from  the  deep 
part,  extends  beneath  the  mylo-hyoid  muscle  to  the  month. 
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Dissection,  To  see  the  mylo-hyoid  muscle,  detach  the  anterior 
belly  of  the  digastric  from  the  jaw,  and  dislodge  without  injury 
the  submaxillary  gland  from  the  maxilla. 

The  MYLO-HYOID  MUSCLE  is  triangular  in  shape,  with  the  base 
at  the  jaw  and  the  apex  at  the  hyoid  bone,  and  imites  along  the 
middle  line  with  its  fellow  of  the  opposite  side.  It  arises  from 
the  mylo-hyoid  ridge  on  the  inner  surface  of  the  lower  jaw  as  far 
back  a&  the  last  molar  tooth ;  and  is  inserted  into  the  middle  of 
the  body  of  the  os  hyoides,  as  well  as  into  a  central  tendinous 
band  between  that  bone  and  the  jaw. 

On  the  cutaneous  surface  are  the  digastric  muscle,  the  sub- 
maxillary gland,  the  facial  artery  with  the  submental  offset,  and 
its  own  branch  of  nerve  and  artery.  Its  fibres  are  frequently 
deficient  near  the  jaw,  and  allow  the  next  muscle  to  be  seen. 
Only  the  posterior  border  is  unattached,  and  round  it  a  piece  of 
the  submaxillary  gland  winds.  The  parts  in  contact  with  the 
deep  surface  of  the  muscle  wiU  be  perceived  after  the  following 
dissection  has  been  made. 

Action.  The  lower  jaw  being  fixed  the  muscle  approaches  the 
OS  hyoides  to  the  jaw,  enlarging  the  pharynx  preparatory  to 
swallowing. 

With  the  hyoid  bone  fixed  it  can  help  in  depressing  the  jaw, 
and  opening  the  mouth. 

Dissection,  To  bring  into  view  the  muscles  beneath  the  mylo- 
hyoid, and  to  trace  the  vessels  and  nerves  to  the  substance  of  the 
tongue,  the  student  should  first  divide  the  facial  vessels  on  the 
jaw,  and  remove  them  with  the  superficial  part  of  the  submaxil- 
lary gland ;  but  he  should  be  careful  to  leave  the  deep  part  of 
the  gland  that*  turns  beneath  the  mylo-hyoideus,  because  the 
small  submaxillary  ganglion  is  in  contact  with  it.  Next  he 
should  cut  through  the  small  branches  of  vessels  and  nerve  on 
the  surface  of  the  mylo-hyoideus ;  and  detaching  that  muscle 
from  the  jaw  and  its  fellow,  should  throw  it  down  to  the  oe 
hyoides,  but  without  injuring  the  genio-hyoid  muscle  beneath  it. 

Afterwards  the  soft  parts  covering  the  lower  jaw  are  to  be  cut, 
and  the  bone  is  to  be  sawn  through  rather  on  the  right  side  of 
the  symphysis.  The  side  of  the  jaw,  which  will  then  be  loose 
(for  the  ramus  of  the  bone  has  been  previously  sawn),  is  to  be 
raised  to  see  the  parts  beneath,  and  it  may  be  fastened  up  out  of 
the  way  with  a  stitch ;  but  it  should  not  be  detached  from  the 
mucous  membrane  of  the  mouth. 

The  apex  of  the  tongue  is  to  be  now  drawn  well  out  of  the 
mouth  over  the  upper  teeth,  and  fastened  with  a  stitch  to  the 
septum  of  the  nose,  whilst  the  left  half  of  the  jaw  is  drawn 
down  forcibly  with  hooks.  The  scalpel  should  be  then  passed 
from  below  upwards  between  the  sawn  surfaces  of  the  jaw,  for 
the  puipoBQ  of  dividing  a  strong  band  of  the  mucous  membrane 
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of  the  month  ;  and  it  should  he  carried  onwards  along  the  middle  mncons 
Hne  of  the  tongue  to  the  tip.  membrano. 

By  means  of  a  stitch  the  os  hyoides  may  he  fastened  down.  Define 
and  the  muscular  fihres  made  tense.  All  the  fat  and  areolar'*®^'**' 
tissue  are  to  he  removed,  and  in  doing  this  the  student  is  to  take 
eaie  of  the  Whartonian  duct,  and  the  hypoglossal  nerve  and  its 
branches,  which  lie  on  the  hyo-glossus  muscle ;  also  of  the  gus- 
tatory nerve,  nearer  the  jaw.  Between  the  gustatory  nerve  and 
the  deep  part  of  the  submaxillary  gland  the  student  should  seek 
the  small  submaxillary  ganglion  (the  size  of  a  small  pin's  head), 
with  its  offsets ;  and  should  endeavour  to  separate  from  the  trunk 
of  the  gustatory  the  small  chorda  tympani  nerve,  and  to  define 
the  offset  from  it  to  the  submaxillary  ganglion. 

At  the  hinder  border  of  the  hyo-glossus  clean  the  lingual  and  vessels. 
Teasels,  the  stylo-hyoid  ligament,  and  the  glosso-pharyngeal  nerve, 
all  passing  beneath  the  muscle  ;  and  at  the  anterior  border  find 
the  issuing  ranine  vessels  which,  with  the  gustatory  and  hypo- 
glossal nerves,  are  to  be  traced  on  the  imder  surface  of  the  tongue 
to  the  tip. 

Paris  beneath  mylo-hyoideus.  The  following  is  the  position  of  Parts  be- 
thc  objects  brought  into  view  by  the  steps  of  the  previous  disseo-  Syoid  ™^ 
tion.     Extending  from  the  comu  of  the  hyoid  bone  to  the  side 
of  the  tongue  is  the  hyo-glossus  muscle,  whose  fibres  are  crossed 
superiorly  by  those  of  the  stylo-glossus.     On  the  hyo-glossus  are  on  side  of 
placed,  from  below  upwards,  the  hypoglossal  nerve,  the  Whar-  ^^^' 
tonian  duct,   and   the  gustatory  nerve,  the  latter  crossing  the 
duct ;  and  near  the  inner  border  of  the  muscle  the  two  nerves 
axe  united  by  branches.     Beneath  the  same  muscle  lie,  from 
below  upwards,  the  lingual  artery  with  its  vein,  the  stylo-hyoid 
ligament,  and  the  glosso-pharyngeal   nerve.     Above   the  hyo- 
j^ossus  is  the  mucous  membrane  of  the  mouth,  with  the  sub- 
lingual gland  attached  to  it  in  front,  and  some  fibres  of  the 
superior  constrictor  muscle  covering  it  behind  near  the  jaw. 

Between  the  chin  and  the  os  hyoides,  along  the  middle  line,  and  alonff 
is  situate  the  genio-hyoid  muscle ;  and  larger  and  deeper  than 
it  is  a  fan-shaped  muscle,  the  genio-hyo-glossus.  Along  the 
outer  side  of  the  last  muscle  lie  the  ranine  vessels ;  and  a  sub- 
lingual branch  for  the  gland  of  the  same  name  springs  from  the 
lingual  artery  at  the  inner  border  of  the  hyo-glossus.  On  the 
under  surface  of  the  tongue,  near  the  margin,  lies  the  gustatory 
nerve ;  and  in  the  fibres  of  the  genio-hyo-glossus  runs  the  hypo- 
glossal nerve. 

The  HYO-GLOSSUS  MUSCLE  (fig.  18,  *)  is  thin  and  somewhat  ^y***]*^*** 
square  in  shape.     The  muscle  arises  from  the  lateral  part  of  the  atuchmeht ; 
liody  of  the  os  hyoides  (basio-glossus),  from  all  the  great  comu 
of  Uie  same  bone  (cerato-glossus),  and  separately  from  the  small 
coma  (dumdzo-glossus).  .  The  two  first  pieces  form  a  thin  sheet, 
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and  enter  the  back  part  and  side  of  the  tongoe  j  they  will  be 
a  oftenrardfl  to  mingle 


Pig.  IB.* 


vrith  fibres  of  the  palato- 
and  stylo-gloesoB.'f' 

The  parte  in.  <yaitaet 
with  the  Borfaces  of  the 
hfo-gloeaus  have  been 
already  enumerated ;  and 
beneath  the  muscle  ahn 
are  pottiona  of  the  genio- 
hyo-gloasus  and  middle 
constrictor.  Along  the 
anterior  border  ia  the 
genio-hyo-gloMus  mnade ; 
and  beneath  the  posterior 
pass  the  lingual  artery, 
the  stylo-hyoid  ligament, 
and  the  gloeso-pharyngeal 
nerve,  as  before  said. 

AcHon.  When  the  ton- 
gue is  at  rest  the  mnaele 
tongiie  can  press  that  organ  to  the 

'"*  ■  floor  of  the  month,  drawing  down  the  sides  and  giving  a  rounded 

form   to  the  dorsum ;  but  if  the  tongue  is  protruded  from  the 
mouth,  the  fibres  will  retract  it  into  that  cavity, 
longixa  If  the  tongue  is  fixed  against  the  roof  of  the  mouth,  even 

•*'  though  the  lower  jaw  is  depressed,  this  muscle  with  the  genjo- 

hyo-gloesuB  will  elevate  the  os  hyoides  and  allow  swallowing  to 
take  place. 
st}'i[>-gi<»-        "^he  STTLO-OLOseus  (fig.  16,')  is  a  slender  muscle,    whose 
*■"  attachments  are  expressed  by  its  name.     Anting  from  the  sty- 

loid process  near  the  apex,  and  from  tlie  stylo-maxillary  ligament, 
BHDM  to      the  muscle  is  continued  forwards  to  the  side  of  the  tongue.    Here 
(1^^         it  gives  fibres  to  the  doisum,  and  crosaing  the  preceding  tnms  to 
the  under  surface,  and  extends  to  the  tip  of  the  tongue.    Beneath 
the  jaw  this  muscle  is  crossed  by  the  gustatory  nerve. 
UMolboUi:      Actum.   Both  muscles  will  raise  the  bock  of  the  tongue  against 
the  roof  of  the  mouth,  but  if  the  tongue  is  protruded  they  will 
restore  it  to  the  cavity. 
of  one.  One  musde  can  direct  the  point  of  the  tongue  towards  ite  own 

side  of  the  mouth. 

*  Hnsda  of  thetoDgne.  1.  E;o-g)a«iii:  S.  Strlo-glosu.  S.  Qcoio- 
b;o-glcnus.     4.  Oenio-bfoideiu.     5.  Stjh-pbirjugma. 

t  The  third  port  (cboiidra-glaesaa)  is  distinct  from  the  othen,  and  ii  not 
dissected  ;  it  ends  on  the  upper  surface  of  the  tongue  near  the  root,  Fot 
further  delailiiHpectiDg  the  analom;  of  this  and  the  other  lingual  miuciw, 
refmoot  u  t«  be  made  to  the  diasectitm  of  tlia  tongue,  Bacenoi  lt>._ 
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The  eENio-HYOiD  muscle  (fig.  18,  *)  arises  from  the  lower  of  Gento- 
the  two  lateral  tubercles  on  the  inner  aspect  of  the  symphysis  of  "y°**^*"*- 
the  jaw,  and  is  inserUd  into  the  middle  of  the  hyoid  bone. 

Covered  by  the  mylo-hyoideus,  this  muscle  rests  on  the  genio-  Conncc- 
hyo-glofisus.     The  inner  border  touches  the  muscle  of  the  oppo-  **^°*- 
site  side,  and  the  two  are  often  imited. 

Action,  As  long  as  the  mouth  is  shut  it  raises  the  hyoid  ;  but  Uae. 
acting  &om  the  os  hyoides,  and  the  closers  of  the  mouth  being 
relaxed,  it  can  depress  the  jaw  and  open  the  mouth. 

The  OENIO-HTOOLOSSD8  (fig.  18,')  is  the  largest  muscle  of  Oenio-hyo- 
this  region ;  it  has  a  triangular  form,  the  apex  being  at  the  jaw,  ^  *^"*' 
and  the  base  at  the  middle  line  of  the  tongue.     It  takes  origin  Origin. 
bona  the  upper  tubercle  behind  the  symphysis  of  the  jaw.    From 
this  spot  the  fibres  radiate,  the  posterior  passing  downwards  to 
their  tmertion  into  the  body  of  the  hyoid  bone,  the  anterior  inaertion. 
forwards  to  the  tip  of  the  tongue,  and  the  intermediate  to  the 
whole  length  of  the  tongue  from  root  to  point. 

Lying  along  the  middle  of  the  tongue,  it  is  in  contact  with  ConttguooB 
ita  fellow.     The  lower  border  of  this  muscle  corresponds  vdth  ^^'^'^^ 
the  genio-hyoideus,  and  the  upper  with  the  fraanum  Enguse.    On 
ita  outer  side  are  the  ranine  vessels,  and  the  hyo-glossus  muscle ; 
and  the  hypoglossal  nerve  perforates  the  posterior  fibres* 

Action,  By  the  simultaneous  action  of  all  the  fibres  the  tongue  Use : 
is  depressed  in  the  floor  of  the  mouth,  and  hollowed  along  the  the  tongue 
middle.     But  different  parts  of  the  muscle  are  thought  to  have        ' 
different  uses  when  they  act  from  the  jaw : — Thus  the  fibres 
attached  to  the  os  hyoides  advance  and  fix  that  bone  before 
swallowing ;  the  hinder  tongue  fibres  raise  the  root  of  the  tongue 
and  protrude  the  tip ;  and  the  anterior  lingual  fibres  retract  the 
pxotruded  tip  of  the  tongue. 

When  the  mouth  is  open  swallowing  can  be  performed  if  the  tongue 
tongue  is  fixed  against  the  teeth  and  roof  of  the  mouth,  because 
this  muscle  and  the  hyo-glossus  can  then  raise  the  hyoid  bone. 

The  linffual  artery  is  one  of  the  anterior  branches  of  the  ex-  Linguid 
teraal  carotid,  and  arises  between  the  superior  thyroid  and  facial       ^ 
branches.     At  first  it  is  directed  inwards  above  the  os  hyoides,  anoeude  to 
bat  ia  afterwards  inclined  slightly  upwards  beneath  the  hyo- ^J^JJJJ^*^ 
glossuB  to  the  under  part  of  the  tongue,  and  ends  at  the  anterior  hjo-gioMus. 
border  of  that  muscle  in  the  sublingual  and  ranine  branches. 
Before  reaching  the  hyo-glossus  the  artery  is  comparatively  super- 
ficial, but  it  is  crossed  near  that  muscle  by  the  ninth  nerve,  and 
by  the  digastric  and  stylo-hyoid  muscles.     Beneath  the  hyo- 
gloasus,  the  vessel  rests  on  the  middle  constrictor  and  genio- 
hyo-glossus  muscles,  and  is  below  the  level  of  the  glosso-pharyn- 
geal  nerve.     Its  hraru^  are  these :—  ito  tamchea 

A  small  hyoid  branch  is  distributed  on  the  upper  border  of  the  ^o  hyoid 
M  hyoides,  supplyiug  the  muscles ;  it  anastomoses  with  the  one  ^^«*« 
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of  the  opposite  side,  and  with  the  hyoid  branch  of  the  superior 
thyroid  artery. 

A  branch  to  the  dormm  of  the  tongue  arises  beneath  the  hyo- 
glossns  muscle,  and  ascends  to  supply  the  substance  of  the  tongue 
and  the  tonsil.  The  fibres  of  the  hyo-glossus  must  be  divided 
to  see  it. 

The  sublingual  branch  springs  from  the  final  division  of  the 
artery  at  the  edge  of  the  hyo-glossus,  and  is  directed  outwards 
to  the  gland  from  which  it  takes  it«  name.  Some  ofisets  supply 
the  gums  and  the  contiguous  muscles,  and  one  continues  behind 
the  incisor  teeth  to  join  a  similar  artery  from  the  other  side. 

Tlie  ranine  branch  is  the  terminal  part  of  the  lingual  artery, 
and  extends  forwards  along  the  outer  side  of  the  genio-hyo-glossuM 
to  the  tip  of  the  tongue  where  it  ends.  Muscular  offsets  are 
furnished  to  the  substance  of  the  tongue ;  but  the  ramifications 
of  each  artery  are  confined  to  its  own  side  (Hyrtl).  This  arteiy 
lies  along  the  frasnum  linguae  near  the  tip  of  the  tongue,  but  is 
embedded  in  the  muscular  fibres. 

The  lingual  vein  conmiences  on  both  the  upper  and  under 
surfaces  of  the  tongue.  It  lies  with  its  companion  artery,  and 
ends  in  the  internal  jugular  vein. 

The  GUSTATORY  or  LINGUAL  NERVE  has  been  followed  in  the 
examination  of  the  pterygo-maxillary  region  to  its  passage  be- 
tween the  ramus  of  the  lower  jaw  and  the  internal  pteiygoid 
muscle*  In  this  dissection  the  nerve  is  seen  to  be  inclined  for- 
wards to  the  side  of  the  tongue,  over  the  mucous  membrane  of 
the  mouth  and  the  origin  of  the  superior  constrictor  muscle,  and 
above  the  deep  part  of  the  submaxillary  gland.  Lastly,  the 
nerve  is  directed  across  the  Whartonian  duct,  and  along  the  side 
of  the  tongue  to  the  apex.  In  this  r^on  the  gustatory  nerve  is 
separated  from  the  cavity  of  the  mouth  by  the  mucous  membrane. 
Branches  are  furnished  to  the  surrounding  parts,  thus : — 

Two  or  more  branches  connect  it  with  the  submaxiUary  gan- 
glion, near  the  gland  of  that  name. 

Farther  forwanls  branches  descend  on  the  hyo-glossus  to  unite 
in  a  kind  of  plexus  with  twigs  of  the  hypoglossal  nerve. 

Other  filaments  are  supplied  to  the  mucous  membrane  of  the 
mouth,  the  gums,  and  the  sublingual  gland. 

Lastly,  the  branches  for  the  tongue  ascend  through  the  mus- 
cular substance,  and  are  distributed  to  the  conical  and  fungiform 
papill89. 

SubmaxUlary  ganglion.  This  ganglion  resembles  the  other 
ganglia  connected  with  the  three  trunks  of  the  fifth  nerve,  and 
conmiunicates  with  sensor}',  motory,  and  sympathetic  nerves. 
It  is  small,  sometimes  reddish,  of  less  size  than  the  lenticular 
ganglion,  and  is  placed  above  the  deep  process  of  the  submax-: 
Wary  gland.     Offsets  proceed  upwards  to  connect  it  with  other 
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nerves ;  and  from  the  lower  part  arise  the  branches  that  are  dis- 
tributed to  the  adjacent  structures. 

Connection  with  nerves — roots.  Two  or  three  branches,  in  the  joina  mwta- 
fdm  of  loops,  pass  from  the  ganglion  to  the  gustatory  nerve.  JST's^!*** 
At  the  posterior  part  the  ganglion  is  further  joined  by  an  offset  pathetic 
from  the  chorda  tympani  (of  the  facial  nerve)  which  lies  in  con-  '*®'^"* 
tact  with  the  gustatory.     And  its  sympathetic  branch  comes  from 
the  nerves  around  the  fsu^ial  artery. 

Branches.  From  the  lower  part  of  the  ganglion   five  or  six  Branches. 
branches  descend  to  the  substance  of  the  submaxillary  gland ; 
and  from  the  anterior  part  other  filaments  are  furnished  to  the 
macous  membrane  of  the  mouth  and  the  Whartonian  duct. 

Chorda  tympani.  Joining  the  gustatory  above  by  fibrils  (p.  99),  Chordn 
it  is  applied  to  the  back  of  that  nerve  till  near  the  side  of  the  *y™P*"'  • 

COllTfllO 

tongue,  and  can  be  easily  separated  from  it ;  but  beyond  that 
point  it  enters  amongst  the  fibres  of  the  gustatory  nerve  to  be 
conveyed  to  the  superficial  linguaHs.  Near  the  submaxillary 
^and  an  offset  is  sent  to  the  submaxillary  ganglion. 

The  HYPO-OLOSSAL  or  ninth  nerve,  after  crossing  the  side  of  Ninth 
the  neck  and  the  anterior  triangle  (p.  82),  enters  between  the  °®^'J^  {j^ 
small  muscles  of  the  submaxillary  region.     Here  the  nerve  lies  chin  and 
on  the  hyo-glossus  muscle,  being  concealed  by  the  mylo-hyoideus :  ^** 
but  at  the  inner  border  of  the  hyo-glossus  it  enters  the  fibres  of 
the  genio-hyo-glossus,  and  is  continued  along  the  middle  line  of 
the  tongue  to  the  apex. 

Branches.  On  the  hyo-glossus  the  ninth  nerve  furnishes  branches  its  branches 
to  the  muscles  of  the  submaxillary  region,  except  the  mylo-hyoid  ^^^ 
and  the  digastric,  viz.,  to  the  hyo-glossus,  stylo-glossus,  genio- 
hyoideus,  and  genio-hyo-glossns.      Further,  some  offsets  ascend 
on  the  hyo-glossus  to  commimicate  with  the  gustatory  nerve. 

Along  the  middle  of  the  tongue  the  nerve  sends  upwards  long  and  fho 
filaments  with  the  branches  of  the  ranine  artery,  which  supply  ^^«^^' 
the   muscular  structure,  and  communicate  with  the  gustatory 
nerve. 

The  glossopharyngeal  cranial  nerve,  issuing  between  the  two  Giosso-pha- 
caiotid  arteries,  courses  over  the  stylo-pharyngeus  and  the  middle  ^y***®*"- 
constrictor  of  the  pharynx,  and  ends  under  the  hyo-glossus  in 
branches  for  the  tongue.     See  Dissection  of  the  Tongue. 

The  duct  of  the  submaasHlary  gland,  Wharton*s  duct,  issues  from  whartoD'H 
the  deep  part  of  the  glandular  mass  that  turns  round  the  border  ^^^ 
of  the  mylo-hyoid  muscle.     It  is  about  two  inches  in  length,  and 
IB  directed  upwards  on  the  hyo-glossus  muscle,  and  beneath  the 
gustatory  nerve,  to  open  on  the  side  of  the  fraenum  linguae  in  the  opens  by 
centre  of  an  eminence  :  its  opening  in  the  mouth  will  be  seen  if  unguas. 
a  bristle  be  passed,  along  it.     The  duct  has  a  thin  wall,  and  con-  structuro. 
suits  externally  of  a  fibrous  layer  with  much  elastic  tissue,  and 
internally  of  a  mticou3  lining  with  cylindrical  epithelium* 
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The  deep  part  of  the  submaxillary  gland  extends  along  the 
side  of  the  duct,  reaching,  in  some  instances,  the  sublingual  gland. 

The  sMingtuU  gland  is  somewhat  of  the  shape  of  an  almond, 
and  the  longest  measurement,  which  is  about  one  inch  and  a 
half,  is  directed  backwards.  It  is  situate  beneath  the  anterior 
part  of  the  tongue,  in  contact  with  the  inner  surface  of  the  lower 
jaw,  and  close  to  the  symphysis.  Separated  from  the  cavity  of 
the  mouth  by  the  mucous  membrane,  the  gland  is  prolonged 
across  the  upper  border  of  the  genio-hyo-glossus  muscle,  so  as  to 
touch  the  one  of  the  opposite  side. 

The  sublingual  is  an  aggregation  of  small  glandular  masses, 
each  being  provided  with  a  separate  duct  (Henle).  The  ducts 
(ductus  Riviniani)  are  from  eight  to  twelve  in  number.  Some 
of  them  open  beneath  the  tongue  along  a  crescentic-shaped  fold 
of  the  mucous  membrane,  and  others  join  the  Whartonian  duct ; 
one  or  more  form  a  larger  tube,  which  either  joins  that  duct  or 
opens  near  it. 


Section  VIII. 


SUPERIOR  MAXILLARY  NERVE  AND  VESSELS. 
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Directions,  The  student  may  examine  next  the  remaining 
trunk  of  the  fifth  nerve,  viz.  the  superior  maxillary,  as  this  can 
be  seen  most  conveniently  after  the  dissection  of  tlie  pterygo- 
maxillary  and  submaxillary  regions  has  been  made. 
Dissection.  Dissection,  The  superior  maxillary  division  of  the  fifth  nerve, 
in  its  course  to  the  face,  occupies  successively  the  skull,  the 
spheno-maxillary  fossa,  and  the  infraorbital  canal;  and  to  lay 
bare  the  nerve,  the  cranium  and  the  orbit  must  be  opened.  If  the 
orbit  has  not  been  dissected,  refer  to  the  necessary  steps  (p.  41). 

The  beginning  of  the  nerve  in  the  cranium  has  been  already 
demonstrated,  if  the  preceding  instructions  have  been  followed. 

To  trace  the  nerve  in  the  spheno-maxillary  fossa,  the  student 
may  make  the  following  dissection : — The  middle  fossa  of  the 
base  of  the  skull  is  to  be  cut  through  from  the  inside  with  a 
chisel,  the  cut  being  made  from  the  sphenoidal  fissure  in  front  to 
the  foramen  spinosum  behind,  and  outside  the  line  of  the  forar 
men  rotundum  and  foramen  ovale.  The  side  of  the  skull  is 
then  to  be  sawn  vertically  in  front  of  the  petrous  part  of  the 
temporal  bone,  so  that  the  incision  shall  end  at  the  posterior 
extremity  of  the  cut  made  in  the  base  with  the  chiseL  After- 
wanls  the  out^r  wall  of  the  orbit  is  to  be  sawn  horizontally 
about  ita  middle  into  the  spheno-maxillary  fissure.     The  piece 
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of  tKme  fonning  part  of  craniuin  and  orbit  is  now  loose,  and  is 
to  be  removed  with  the  temporal  muscle. 

By  the  lemoval  of  the  fat  the  nerve  can  be  partly  seen  as  it  its  offsets 
croflses  the  spheno-maxillaiy  fossa :  but  to  bring  it  more  com-  ^^"^ 
pletely  into  view,  some  of  the  sphenoid  bone  bounding  the  fossa 
is  to  be  taken  away,  so  as  to  leave  only  an  osseous  ring  round 
the  nerve  at  its  exit  from  the  skull.  In  the  fossa  the  student 
seeks  the  following  ofisets, — the  orbital  branch  entering  the  cavity 
ci  the  orbit ;  branches  to  Meckel's  ganglion  which  descend  in  the 
foeaa ;  and  a  dental  branch  along  the  back  of  the  upper  jaw. 

To  follow  onwards  the  nerve  in  the  floor  of  the  orbit,  the  con-  Jj  floor  «>f 
toits  of  the  cavity  having  been  taken  away,  the  bony  canal  in 
which  it  lies  must  be  opened  to  the  face.  Near  the  front  of  the 
orbit  the  anterior  dental  branch  is  to  be  traced  downwards  for 
some  distance  in  the  bone.  The  infraorbital  vessels  are  to  be 
prepared  with  the  nerve. 

The  SUPERIOR  MAXILLART  NERVE  Commences  in  the  Gasserian  Upper  max- 
ganglion  (p.  18),  and  leaves  the  cranium  by  the  foramen  j^^.  "***T  >i«rve 
tundum.     The  course  of  the  nerve  is  then  almost  straight  to  the  iMsses  to 
face,  across  the  spheno-maxillary  fossa,  and  along  the  orbital  "^* 
plate  of  the  superior  maxilla  and  the  infraorbital  canal.     Issuing  through 
&om  the  canal  by  the  infraorbital  foramen,  the  nerve  is  concealed  Jj^^*^^**^ 
by  the  elevator  of  the  upper  lip,  and  ends  in  branches  to  the 
eyelid,  nose,  and  upper  lip : — 

The  orbUcU  branch  arises  in  the  spheno-maxillary  fossa,  and  lt«  branchen 
enters  the  orbit  through  the  fissure  of  the  same  name ;  it  divides 
into  a  malar  and  a  temporal  branch  (see  p.  51). 

The  tpkeruhpalatine  branches  descend  from  the  nerve  in  the  fossa,  to  the  ooms 
and  supply  the  nose  and  the  palate ;  they  are  connected  with  ^^  pai»tc ; 
Meckel's  ganglion,  and  will  be  dissected  with  it  (Section  14). 

A  posterior  dental  branch  leaves  the  trunk  of  the  nerve  near  to  the  toctii 
the  upper  jaw.     It  enters  a  canal  in  the  maxilla,  and  supplies  ^tor;^^ 
blanches  to  the  molar  teeth  and  the  lining  membrane  of  the 
antrum ;  it  joins  the  anterior  dental  branch  near  the  teeth.     Be- 
fore entering  the  canal  it  furnishes  one  or  more  offsets  to  the 
gums  and  the  buccinator  muscle. 

The  anterior  dental  branch  quits  the  trunk  of  the  nerve  in  the  JfJJjJ*®'*®' 
floor  of  the  orbit,  and  descends  to  the  anterior  teeth  in  a  special 
cnud  in  front  of  the  antrum.  It  is  distributed  by  two  branches. 
^  (the  inner)  gives  nerves  to  the  incisor  and  canine  teeth,  and 
^^Unishes,  moreover,  one  or  two  filaments  to  the  lower  meatus 
^  the  noee ;  the  other  (outer)  ends  by  supplying  the  bicuspid 
teetL 

Before  the  trunk  ends  in  the  fEidal  branches,  it  supplies  a  ^^^  ^^ 
***ull  palpebral  branch  to  the  lower  eyelid  ;  this  is  directed  up-  *^ 
^aids  to  the  lid  in  a  groove  in  the  margin  of  the  orbit. 
It^racHntal  or  facial  branches.  These  are  Ijtfger  than  the  other  ^^S^?*^ 
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offsets  of  the  nerve,  and  form  its  terminal  ramifications.  Some 
incline  inwards  to  the  side  of  the  nose,  and  the  rest  descend 
to  the  upper  lip.  Near  the  orbit  they  are  crossed  by  branches 
of  the  facial  nerve,  with  which  they  communicate,  the  whole 
forming  the  infraorbital  plexus  (p,  39). 

The  branches  for  the  Me  of  the  nose  supply  the  muscular  and 
tegumentary  structures. 

The  branches  for  the  upper  lip  are  three  or  four  in  number, 
which  divide  as  they  descend,  and  are  distributed  chiefly  to  the 
surfaces  of  the  lip,  though  they  supply  as  well  the  labial  glands 
and  the  muscles. 

The  infraorbital  artery  is  one  of  the  terminal  branches  of 
the  internal  maxillary  trunk  in  the  spheno-maxillary  fossa,  and 
accompanies  the  superior  maxillary  nerve.  Taking  the  course 
of  the  nerve  through  the  infraorbital  canal,  the  vessel  appears  in 
the  face  beneath  the  elevator  muscle  of  the  upper  lip ;  and  it 
ends  in  branches,  which  are  distributed,  like  those  of  the  nerve, 
to  the  parts  between  the  eye  and  mouth.  In  the  face  its  branches 
anastomose  with  the  facial  and  buccal  arteries. 

In  the  canal  in  the  maxilla  this  artery  furnishes  branches  to 
the  orbit. 

Another  branch,  anterior  dental,  runs  with  the  nerve  of  the 
same  name,  and  supplies  the  incisor  and  canine  teeth.  This 
gives  offsets  to  the  antrum  of  the  maxilla,  and  near  the  teeth  it 
anastomoses  with  the  posterior  dental  artery. 

The  rein,  accompanying  the  artery,  commimicates  in  front 
with  the  facial  vein  ;  and  terminates  behind  in  a  plexus  of  veins 
(alveolar)  corresponding  with  the  offsets  of  the  internal  maziUary 
artery  in  the  spheno-maxillary  fossa. 


Section  IX. 


DEEP  VESSELS  AND  NERVES  OF  THE  NECK. 


In  this  section  are  included  the  deepest  styloid  muscle,  the 
internal  carotid  and  ascending  pharyngeal  arteries,  and  some 
cranial  and  s}Tnpathetic  nerves. 

Position,  The  position  of  the  part  is  to  remain  as  before,  vii. 
the  neck  is  to  be  fixed  over  a  small  block. 

Dissection,  To  see  the  remaining  styloid  muscle,  the  posterioc: 

pbaryn^iu^  belly  of  the  digastric,  and  the  stylo-hyoid  muscle  should  be  de— 

t^iched  from  their  origin  and  thrown  down.     The  trunk  of  th« 

external  carotid  artery  is  to  be  removed  by  cutting  it  througfl 

where  the  hypoglossal  nerve  crosses  it,  and  by  dividing 
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branches  tliat  have  been  already  examined,  as  well  as  the  veins    . 
accompanying  the  arteries.     In  cleaning  the  surface  of  the  stylo-  gloMo- 
phaxyngeos  muBcle,  the  glosso-pharyngeal  nerve  and  its  branches,  J^JJ^*^ 
and  the  stylo-hyoid  ligament  may  be  prepared.     The  side  of  the 
jaw  is  to  be  well  drawn  upwards  and  forwards  on  the  face. 

The  8TYLO-PHABYNGEU8  MUSCLE  (levator  pharyngeus  extemus)  Stylo- 
resembles  the  other  styloid  muscles  in  its  elongated  form.     The  P*^*OT»g«"8- 
fibres  ctrise  from  the  root  of  the  styloid  process  on  the  inner  origin, 
sniiace,  and  descend  between  the  superior  and  middle  constric- 
tors to  be  inserted  partly  into  the  pharynx,  and  partly  into  the  inBortion. 
upper  border  (hinder  border,  Merkel*)  of  the  thyroid  cartilage. 

The  muscle  lies   below   the  stylo-glossus,  and  between  the  is  between 
carotid  arteries ;  and  the  glosso-pharyngeal  nerve  turns  over  the  JJJ^^ 
lower  part  of  its  fleshy  belly. 

Action^  It  elevates  and  draws  outwards  the  part  of  the  pharynx  Use. 
above  the  hyoid  bone,  making  this  ready  for  the  reception  of 
the  morsel  to  be  swallowed.    From  its  attachment  to  the  thyroid 
cartilage  it  will  raise  the  larynx. 

The  itylo-hyaid  ligament  is  a  fibrous  band,  which  extends  from  stylo-hyoid 
the  tip  of  the  styloid  process  to  the  small  comu  of  the  os  hyoides.  ii«a™*^nt 
Its  position  is  between  the  stylo-glossus  and  stylo-pharyngeus  lies  by  fide 
muscles,  and  over  the  internal  carotid  artery ;  whilst  the  lower  ^^reced- 
end  is  placed  beneath  the  hyo-glossus  muscle.     To  the  posterior 
border  the  middle  constrictor  muscle  is  attached  below.    It  is  fre- 
quently cartilaginous  or  osseous  in  part  of,  or  in  all  its  extent. 
Occasionally  a  slip  of  fleshy  fibres  is  continued  along  it. 

The  INTERNAL   CABOTID  ARTERY  supplies    parts  within  the  internal 
head,  viz.,  the  brain,  the  eye  and  orbit,  and  the  nose ;  and  takes  ^tery. 
a  circuitous  course  through  and   along  the  base  of  the   skull 
before  it  terminates  in  the  brain. 

The  arterial  trunk  in  the  cranium,  and  its  offset  to  the  orbit,  Some  parts 
have  been  already  examined ;  but  the  vessel  in  the  neck  and  the  seen, 
temporal  bone  remain  to  be  dissected.      The  branches  of  the 
carotid  to  the  brain  are  described  with  the  encephalon. 

Dissection,  For  the  display  of  the  cervical  part  of  the  artery  ^^y*^*^{Jj 
there  is  now  but  little  dissection  required.  By  detaching  the  the  neck ; 
styloid  process  at  the  root,  and  throwing  it  with  its  attached 
i&Qscles  to  the  middle  line,  the  internal  carotid  artery  and  the 
jugidar  vein  may  be  followed  upwards  to  the  skull.  Only  a 
^^Qse  fsiscia  conceals  them,  but  this  is  to  be  taken  away  carefully, 
^  that  the  branches  of  the  nerves  in  contact  with  the  vessels  near 
^he  base  of  the  skull  may  not  be  injured. 

In  the  fascia,  and  directed  inwards  over  the  artery,  seek  the  and  cranial 
^t^iall  pharyngeal  branch  of  the  vagus  near  the  skull,  and  the  ' 

^    *  Anatomie  mid  Phyriologie  des  MeMchlichen  Stimm  und  Sprach  Organs. 
"•-^PBg,  1867.     Von  Dr.  MerkeL 
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glosso-pharyngeal  nerve  and  its  branches  lower  down  ;  still  lower, 
the  superior  laryngeal  branch  of  the  yagus,  with  its  external 
laryngeal  offset,  crossing  Vieneath  the  carotid.  Between  the  vein 
and  artery,  close  to  the  skull,  will  be  found  the  vagus,  hypo- 
glossal, and  sympathetic  nerves  ;  and  crossing  backwards,  over  or 
under  the  vein,  the  spinal  accessory  nerve.  External  to  the 
position  of  the  vessels  a  loop  of  the  first  and  second  cervical 
nerves  over  the  transverse  process  of  the  atlas  is  to  be  defined  ; 
and  from  it  branches  of  commimication  are  to  be  traced  to  the 
large  ganglion  of  the  sympathetic  beneath  the  artery,  and  to  the 
vagus  and  hypoglossal  nerves.  Ascending  to  the  cranium,  on 
the  inner  side  of  the  carotid,  the  ascending  pharyngeal  artery  will 
be  met  with. 

To  open  the  carotid  canal  in  the  temporal  bone,  and  to  follow 
the  contained  artery  into  the  cranium,  make  a  cut  along  the 
side  of  the  skull  in  the  following  manner: — the  saw  being 
placed  behind  the  mastoid  process,  cut  forwards  obliquely  to  the 
foramen  spinosum  in  the  wing  of  the  sphenoid  bone  (to  which 
spot  the  side  of  the  skull  has  been  already  taken  away),  and  let 
the  instrument  be  directed  through  the  stylo-mastoid  foramen 
and  the  root  of  the  styloid  process,  but  rather  external  to  the 
jugular  foramen  and  the  carotid  canal.  When  the  piece  of  bone 
has  been  detached,  the  carotid  canal  may  be  opened  with  the 
bone  forceps. 

In  cleaning  the  artery  in  the  canal,  large  and  rather  red 
branches  of  the  superior  cer\4cal  ganglion  of  the  sympathetic 
will  be  foimd  on  it ;  and  in  a  fresh  part  two  small  filaments 
may  be  recognised  with  care, — one  from  Jacobson's  nerve,  join- 
ing the  sympathetic  at  the  posterior  part  of  the  canal ;  the  other 
from  the  vidian  nerve,  at  the  front  of  the  canal. 

On  the  piece  of  bone  that  has  been  cut  off,  the  dissector  may 
prepare  very  readily  the  tympanum  with  its  membrane  and 
chain  of  bones,  and  the  chorda  tympani  nerve. 

The  internal  carotid  artery  spiings  from  the  bifurcation  of  the 
common  carotid  trunk.  It  extends  from  the  upper  border  of 
the  thyroid  cartilage  to  the  base  of  the  skull ;  then  through  the 
petrous  portion  of  the  temporal  bone  ;  and  lastly  along  the  base 
of  the  skull  to  the  anterior  clinoid  process,  where  it  ends  in 
branches  for  the  brain.  This  winding  course  of  the  arteiy  may 
be  divided  into  three  parts  : — one  part  in  the  neck,  another  in 
the  temporal  bone,  and  a  third  in  the  cranium. 

Cervical  part.  In  the  neck  the  artery  ascends  almost  vertically 
from  its  origin  to  the  carotid  canal,  and  is  in  contact  with  the 
pharynx  on  the  inner  side.  The  line  of  the  common  carotid^ 
artery  would  mark  its  position  in  the  neck.  Its  depth  from  the 
surface  varies  like  that  of  the  external  carotid  ;  and  the  digastric 
muscle  may  be  taken  as  the  index  of  this  difference.     Thu^r 
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below  that  muscle,  the  internal  carotid  is  contained  in  the  an-  where  it  is 
terioT  triangular  space,  being  overlapped  by  the  stemo-mastoid,  J^^jf *^^ 
and  covered  bj  the  common  teguments,  fiascia,  and  the  platysma, 
and  is  on  the  same  level  as  the  external  carotid,  though  farther 
back.     But,  above  that   muscle,  the   vessel   is   placed   deeply  but  deep 
beneath  the  external  carotid  artery  and  the  parotid  gland,  and  is  ^     ^' 
croesed  by  the  styloid  process  and  the  stylo-pharyngeus  muscle. 
Whilst  in  the  neck  the  internal  carotid  lies  on  the  rectus  capitis  resting  on 
anticus  major  muscle,  which  separates  it  from  the  vertebrae.  '^°*"'  **"*• 

Vein.   The    internal  jugular   vein    accompanies   the   artery,  PoNritionof 
beii^  contained  in  a  sheath  with  it,  and  placed  on  the  outer  ^^ 
side. 

StnaU  vessels.  Below  the  digastric  the  occipital  vessels  (artery  of  veesels, 
and  vein)  are  directed  back  over  the  carotid,  and  offsets  from 
them  belonging  to  the  stemo-mastoideus  may  run  down  on  it. 
Above  the   digastric  the   posterior  auricular  vessels  cross  the 
artery. 

Nerves.  The  pneumogastric  is  contained  in  the  sheath  be-  of  nerves. 
tween  the  artery  and  vein,  being  parallel  to  them ;  and  the 
e3rmpathetic,  also  running  longitudinally,  lies  behind  the  sheath 
of  the  vessels.  Crossing  the  artery  superficially,  from  below  up, 
are  the  hypoglossal,  which  sends  the  descendens  noni  along  the 
carotid  ;  next  the  glosso-pharyngeal ;  and  lastly  the  small  pha- 
ryngeal branch  of  the  vagus.  Directed  inwards  beneath  the 
carotid  is  the  superior  laryngeal  nerve,  furnishing  the  external 
laryngeal  branch  ;  together  with  pharyngeal  offsets  of  the  upper 
ganglion  of  the  sympathetic.  Close  to  the  skull  the  cranial 
nerves  of  the  neck  are  interposed  between  the  artery  and  the 
vein.  Around  the  artery  entwine  branches  of  the  sympathetic, 
and  offsets  of  the  glosso-pharyngeal  nerve. 

The  cervical  part  of  the  artery  remains  much  the  same  in 
size  to  the  end,  and  usually  does  not  furnish  any  branch. 

Part  in  the  temporal  bone.  In  the  carotid  canal  the  tortuous  Second  part 
course  of  the  vessel  commences.  Following  the  winding  of  its  bone™^"* 
canal,  the  artery  first  ascends  in  front  of  the  inner  ear  (cochlea 
Mid  tympanum) ;  next  it  is  directed  forwards  almost  horizon- 
tally ;  and  lastly  it  turns  upwards  into  the  cranium  opposite 
^  foramen  lacerum  (basis  cranii).  Branches  of  the  sympathetic 
^enre  surroimd  the  carotid  in  the  temporal  bone. 

Whilst  in   the   temporal  bone  the  artery  supplies   a   small  Offset  to  the 
'blanch  to  the  cavity  of  the  tympanum.  tympanum. 

The  cranial  part  of  the  artery  is  described  with  the  base  of  Third  port. 
%e  skull  (see  p.  19). 

PeeuUarities  in  the  earotid.  The  length  of  the  internal  carotid  yessel  Peculiarities 
^^rifls  in  a  given  number  of  bodies  from  differences  in  the  point  of  division  ^  length, 
^  the  common  carotid  tnink,  and  in  the  length  of  the  neck.     The  coune  and 
^t  the  venel  may  be  very  tortnooB,  instead  of  being  straight.  dir^cUou. 
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Further,  this  vessel  may  be  absent  from  the  neck :  in  such  case  the 
common  carotid  may  take  its  place,  and  give  the  usual  ofibets  of  the 
external  carotid.  In  one  instance  (Quain)  where  tiie  artery  was  deficient 
in  the  neck,  two  branches  of  the  internal  maxillary  entered  tiie  skull,  and 
formed  by  their  union  a  substitute  for  it  in  the  cranium. 

The  INTERNAL  JUGULAR  VEIN  is  contiiiuous  With  the  lateral 
sinus  of  the  skull,  and  extends  from  the  foramen  jugulare  to  the 
stemo-clavicular  articulation.  At  the  lower  part  of  the  neck  it 
has  been  seen  to  join  the  subclavian,  to  form  the  innominate 
vein  (p.  80). 

As  far  as  the  thyroid  cartilage  the  vein  accompanies  the  ilir 
temal  carotid,  but  below  that  point  it  is  the  companion  to  llilf 
common  carotid  artery  ;  and  it  lies  on  the  outer  side  of  each. 
Its  contiguity  to  the  artery  is  not  equally  close  in  all  its  extoit, 
for  near  the  skull  there  is  a  small  interval  between  them,  con- 
taining the  cranial  nerves  ;  and  at  the  lower  part  of  the  neck 
there  is  a  still  larger  intervening  space,  in  which  the  pneumo- 
gastric  nerve  with  its  cardiac  branch  is  found. 

The  size  of  the  upper  part  of  the  vein  remains  much  the  same 
till  near  the  os  hyoides,  where  it  is  suddenly  increased  by  the 
addition  of  those  branches  of  the  head  and  neck,  corresponding 
with  branches  of  the  external  carotid  artery,  which  do  not  join 
the  external  jugular  vein.*  Its  lower  dilatation  and  its  vjdves 
have  been  before  referred  to  (p.  80). 

The  following  branches  open  into  the  internal  jugular,  viz,  the 
facial,  lingual,  thyroid  (superior),  occipital,  and  pharyngeal ;  and 
at  the  lower  part  of  the  neck  it  receives  the  middle  thyroid  vein. 

The  ascending  pharyngeal  artery  is  a  long  slender  branch  of  the 
external  carotid,  which  arises  near  the  commencement  of  that 
vessel.  Directed  upwards  on  the  spinal  column  between  the 
internal  carotid  and  the  pharjTix,  the  artery  becomes  tortuous 
near  the  skull,  and  enters  the  pharynx  above  the  upper  con- 
strictor to  end  in  the  soft  palate.  In  the  neck  the  artery  gives 
some  small  offsets  to  the  surrounding  parts,  viz.  the  muscles  on 
the  vertebras,  the  nerves,  and  the  lymphatic  glands. 

A  meningeal  branch  enters  the  cranium  through  the  foramen 
lacerum  (basis  cranii),  and  is  distributed  on  the  dura  mater  of 
the  middle  fossa  of  the  skull :  this  is  seldom  seen  in  the  cranium 
because  it  is  but  rarely  injected. 

The  palatine  branch,  which  is  larger  than  the  preceding,  tains 
inwards  to  the  pharynx,  and  divides  into  two  main  pieces, 
which  are  directed  across  the  fore  part  of  the  palate  beneath  the 
mucous  membrane,  to  anastomose  and  form  arches  with  like 
branches  of  the  opposite  side  :  one  of  these  is  near  the  upper,  and 

*  Sometimes  the  term  internal  cephalic  is  applied  to  the  vein  between 
the  skull  and  the  hyoid  bone  ;  and  the  name  internal  jt^ular,  to  the  part 
below  that  bone  and  the  junction  of  its  large  branches. 
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the  othet  near  the  lower  edge  of  the  soft  palate.*  The  Aize  of 
the  palatine  artery  depends  upon  that  of  the  inferior  palatine 
branch  of  the  facial  artery. 

Pharyngeal  branches.  Other  small  arteries  ramify  in  the  upper  and  to  pha- 
constrictor,  the  Eustachian  tube,  the  back  of  the  soft  palate,  and  '^^^^' 
the  tonslL 

The  vein  accompan3ring  the  pharyngeal  artery  receives  branches  its  vein. 
honi  the  cranium,  the  palate,  and  the  pharynx,  and  ends  in  the 
internal  jugular  vein. 

Ditsection  of  the  cranial  nerves  in  the  neck.  By  the  time  the  Directionn' 
.ftodent  has  arrived  at  this  stage  of  the  dissection,  the  condition  SSith**^' 
♦'-rf  the  parts  will  not  permit  him  to  trace  the  very  minute  fila-  nerve. 
mentB  of  the  three  cranial  nerves  in  the  foramen  jugulare  of  the 
dcdn  ;  and  he  is  recommended  therefore  to  omit,  for  the  present, 
all  the  paragraphs  marked  with  an  asterisk.     Afterwards,  if  a 
fresh  piece  of  the  skull  can  be  obtained,  in  which  the  nerves 
have  been  hardened  by  spirit  and  the  bone  softened  by  acid,  he 
may  return  to  the  examination  of  the  branches  that  are  now 
passed  over. 

*  In  the  foramen  lacerum.    Supposing  the   dissection  of  the  Dissection 
internal  carotid  to  be  made  as  it  is  described  at  page  110,  let  jJ^Xr 
the  student  cut  across  with  care  the  jugular  vein  near  the  skull,  foramen. 
Let  him  then  remove  bit  by  bit  with  the  bone  forceps,  or  with  a 
scalpel  if  the  part  has  been   softened,   the  ring  of  bone  that 
bounds  externally  the  jugular  foramen,  proceeding  as  far  forwards 
as  the  osseous  crest  between  that  foramen  and  the  carotid  canaL 
Between  the  bone  as  it  is  cut  away  and  the  coat  of  the  jugular 
vein,  the  small  auricular  branch  of  the  pneumo-gastric  nerve  is 
to  be  found  ;  it  is  directed  backwards  to  an  aperture  near  the 
styloid  process. 

*  Trace  then  the  spinal  accessory  and  pneumo-gastric  nerves  Follow 
tlirough  the  canal,  by  opening  the  fibrous  sheath  that  surrounds  JJ^S^nS^**^ 
them.     Two  parts,  laige  and  small,  of  the  spinal  accessory  nerve  pnetimo- 
i^ould  be  defined  ;  the  latter  is  to  be  shown  joining  a  ganglion  ^^    ^' 

on  the  vagus,  and  then  applying  itself  to  the  trunk  of  that 

nerve.     A  communication  between  the  two  parts  of  the  spinal 

i     Accessory  is  also  to  be  found.     On  the  pneimio-gastric  is  a  small 

i     vell-marked  ganglion,  from  which  the  auricular  branch  before 

leferred  to  takes  origin ;  and  from  which  filaments  are  to  be 

-      sought  passing  to  the  smaller  portion  of  the  spinal  accessory 

nerve,  and  to  the  ascending  branch  of  the  upper  cervical  ganglion 

of  the  sympathetic 

*  Next  follow  the  glosso-pharyngeal  nerve  through  the  fore  »ftcrwanj« 
part  of  the  foramen,  and  take  away  any  bone  that  overhangs  it.  ryngeai 
This  nerve  presents  two  ganglia  as  it  passes  from  the  skull : 

*  Jhe  Anatomy  of  the  Arteries.     Bj  B.  Qoain,  F.E.a,  p.  110. 
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one  (jugular),  which  is  scarcely  to  be  perceiyed,  near  the  upper 
part  of  the  tube  of  membrane  that  contains  it ;  the  other,  much 
larger  (petrous),  is  situated  at  the  lower  border  of  the  petrous 
portion  of  the  temporal  bone.  From  the  lower  one,  seek  the 
small  nerve  of  Jacobson,  which  enters  an  aperture  in,  or  on  the 
side  of  the  crest  of  bone  between  the  jugular  foramen  and  the 
carotid  canal ;  and  another  filament  of  communication  with  the 
ganglion  of  the  sympathetic.  Sometimes  the  dissector  will  be 
able  to  find  a  filament  from  the  lower  ganglion  to  join  the 
auricular  branch  of  the  pneumo-gastric ;  and  another  to  end  in 
the  upper  ganglion  of  the  pneumo-gastric  nerve. 

Below  the  foramen  of  exit  from  the  skull,  the  cranial  nerves 
have  been  greatly  denuded  by  the  dissection  of  the  internal 
carotid  ;  but  the  intercommunications  of  the  vagus,  h3rpo-glo8Bal, 
sympathetic,  and  first  two  spinal  nerves  are  to  be  traced  out 
more  completely  near  the  skull. 

The  larger  part  of  the  spinal  accessory  has  been  sufficiently 
laid  bare  already  ;  but  its  small  piece  is  to  be  traced  to  the 
vagus,  close  to  the  skull,  and  onwards  by  the  side  of  that  trunk. 
The  chief  part  of  the  glosso-pharyngeal  has  been  also  dis- 
sected, but  the  offsets  on  the  carotid,  and  others  to  join  the 
pharyngeal  branch  of  the  vagus  and  the  pharyngeal  plexus,  are 
to  be  displayed. 

Taking  the  pneumo-gastric  trunk  as  completed,  the  student 
will  define  an  enlargement  on  it  close  to  the  skull  (ganglion  of 
the  trunk)  to  which  the  hypo-glossal  nerve  is  intimately  united. 
From  the  ganglion  proceed  two  branches  (pharyngeal  and  laryn- 
geal), which  are  to  be  traced  to  the  parts  indicated  by  their 
names,  especially  the  first  which  enters  the  pharyngeal  plerua. 
The  task  of  disentangling  the  ramifications  of  the  branch  of  the 
vagus,  and  those  of  the  glosso-pharyngeal  and  sympathetic  in 
the  plexus,  is  by  no  means  easy,  in  consequence  of  the  dense 
tissue  in  which  they  are  contained.  Two  or  more  cardiac  offsets 
of  the  vagus,  one  at  the  upper  and  another  at  the  lower  port  of 
the  neck,  may  be  recognised  readily.  Lastly  the  dissector  may 
prepare  more  fully  the  recurrent  branch  coursing  up  and  in 
beneath  the  lower  part  of  the  common  carotid  :  by  removing  the 
fat  around  it,  its  offsets  should  be  seen  entering  the  chest  and  the 
windpipe- 
Only  the  first,  or  the  deep  part  of  the  hypo-gloesal  nerve 
remains  to  be  made  ready  for  learning  :  its  communications  with 
the  vagus,  sympathetic,  and  the  spinal  nerves  are  to  be  demon- 
strated. 

A  dissection  for  the  sympathetic  will  be  given  farther  on 
(p.  120)  ;  but  its  large  ganglion  near  the  skull  (upper  cervical) 
should  be  defined,  and  the  small  branches  from  it  to  the  phft- 
lyngeaL  plexus  should  be  pursued  beneath  the  carotid  aitezy. 


GLOSSO-FEABTSQEAL  ITEBTB. 


The    Ant  cranial  itervei,  gloeso-phaiyngeal,  pDetuno-gastric,  Eighcii 
and    qtiiul  aceessoiy,    which    conslitute  tiie  eighth  nerve  of  °°"* 
Willia,    leave   the  craniiuii  by  the  foramen  jugulare    (p.  19). 
Ontaide  the  akull  the  nerrea  take  different  directions  according 
to   their  destination ;    thus  the   glosso-pharyngeal   is    inclined  '^'5*' "' 
iswarda  to  the  tongue  and  pharynx  ;  the  spinal  accessory  back-  foUowiiiK 
wards  to   the  stemo-maatoid    and   trapezius  muscles  ;    and   the**'"''^- 
[meaino-gaBtric  neire  descends  to  the  viscera  of  the  thorax  and 
abdomen. 

The  oLOBao-FHARTSOEAL  NBBVK  (fig.  19, ')  is  the  smatlest  of  ai<»o.pti» 
the  three  trunks.     In  the  jugular  foramen  it  is  placed  somewhat  SS?^ 
in  front  of  the   other 

two,    and    lies    in    a  ''*  l^-* 

groova  in  the  lower 
border  of  the  petrous 
part  of  the  temporal 
bone.  In  the  apcature 
of  «zit  the  nerve  is 
marked  by  two  gang- 
li<auc  awellings,  the 
Dpper  one  being  the 
jugular,  and  the  lower 
the  petrous  ganglion. 

Ganglia.  Tiiejvgvlar 
gaagUtm,  i,  (^glios 

mperins )       is       very 

BDiU,   and  is  sitast« 

tt  the  upper  port  of 

the  oneons  groove  that 

Kataina     the     nerve. 

It  ia   placed   on  the 

Wer  aoi&ce  of    the  ^ 

^Mw-pharyngeal  trunk,  and  includes  only  some  fibrils  of  the 

MrT&     The  pelrvtal  gangliim,  S,  (gang,  inferius),  is  much  larger  ■nd  lo*" 

thn  the  preceding,  and  encloses  all  the  fibrils  of  the  nerve,  v™*"*^ 

Il^nlish  in  form,  it  is  placed  in  a  hollow  in  the  lower  border  of 
tbe  temporal  bone ;  and  bom  it  spring  the  branches  that  unite 
tbe  gloaso-pharyngeal  with  otiier  nerves. 
i&et  the  nerve  has  quitted  the  foramen  it  comes  forwards  l"  U»  ■■•<* 
I     ktween  the  jugular  vein  and  the  carotid  artery,  and  crossing 

*  Kagnun  (Banli)  of  tlui  eighth  aerre.  1.  Qlono-phaiTngcal  trnnk. 
i.  Tigaa.  Z.  Spinal  aeccooi?.  i.  Jugular  guglum.  S.  Fetenal 
["f*""  S.  JaEobaon'i  nsrre.  7.  Boot  ganglion  of  vagus.  8.  Its 
aaiienlai'  farauch.  9.  Trunk  ganglion  of  Tigoa.  ID.  Bnncli  joiiuDg  the 
potnaal  and  appsr  gan^ion  of  the  ngni.  11.  Small  part  of  spinal  aoc«s- 
■«;.  11.  Chuf  part  of  ipioal  tioxmmj.  13.  FhaiTngnl  bnoch  of 
Tagna.     14  Sagaior  laijiigsal  bnuch  at  Tigni. 

I  3 
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Join 


inwards  over  the  artery,  reaches  the  lower  border  of  the  stylo- 
pharyngeus  muscle.  At  this  spot  the  nerve  becomes  almost  trans- 
verse in  direction  in  its  course  to  the  pharynx  ;  it  passes  over  the 
stylo-pharyngeus,  and  forms  an  arch  across  the  side  of  the  neck 
(p.  105),  above  the  superior  laryngeal  ner\'e.  FinaUy  the  nerve 
enters  beneath  the  hyo-glossus  muscle,  and  ends  in  branches  to  the 
phar}!]^,  the  tonsil,  and  the  tongue. 

The  branches  of  the  glosso-pharyngeal   may  be  classed  into 
those  connecting  it  with  other  nerves  at  the  base  of  the  skull, 
and  those  distributed  in  the  neck, 
with  others,       Connecting  branches  arise  chiefly  from  the  petrosal  ganglion  ; 
'^-  and  in  this  set  is  the  tympanic  nerve. 

sympathetic      *A  filament  ascends  from  the  sympathetic  nerve  in  the  neck  to 
and  vagus,    ^^^  |.jjg  petrosal  ganglion.     Sometimes  there  is  an  offset  given 
from  the  ganglion  to  the  auricular  branch  of  the  vagus,  as  well  as 
to  the  upper  ganglion  of  this  nerve. 

*The  tympanic  branch  (fig.  19  *)  (nerve  of  Jacobson)  enters 
the  aperture  in  the  ridge  of  bone  between  the  jugular  and  the 
carotid  foramen,  and  ascends  by  a  special  canal  to  the  inner  wall 
of  the  tympanum,  where  it  ends  in  branches  :  its  distribution  is 
given  with  the  tympanum  of  the  ear. 

Branches  for  Distribution.  In  the  neck  the  branches  are  fur- 
nished cliiefly  to  the  pharynx  and  the  tongue. 

Carotid  branches  surround  the  internal  artery  of  that  name, 
and  communicate  with  the  pharyngeal  branch  of  the  vagus,  and 
the  sympathetic  nerve. 

Some  muscular  branches  enter  the  stylo-pharyngeus,  whilst  the 
nerve  is  in  contact  with  it. 

Branches  to  the  pharynx  form  the  pharyngeal  plexus  by  uniting 


facial  and 
sympa- 
thetic. 


Distributed 

to 

carotid 
artery, 


stylo-pha- 
ryngeus, 


and  the 
tuugue. 


and  phnryn-  _  _        .     _ 

geal  plexus,  y^i]^  nerves  from  the  sympathetic  and  vagus. 

the  tonsil,  l^e  tonsiUitic  branches  supply  the  tonsil  and  the  arches  of  the 
soft  palate.  On  the  former  they  end  in  a  kind  of  plexus — 
circulus  tonsillaris. 

Lingual  branches.  The  terminal  branches  of  the  nerve  supply 
the  root  and  posterior  part  of  the  tongue,  as  well  as  the  lateral 
surface.  The  distribution  of  these  is  described  with  the  tongue 
(Section  16). 

Vagus  nerve  The  PNEUMO-GA8TRIC  NERVE  (fig.  19,')  (vagus  nerve)  is  the 
largest  of  the  cranial  nerves  in  the  neck,  and  passes  through  the 
jugular  foramen  in  the  same  sheath  of  dura  mater  as  the  sfunal 
accessory.  In  the  aperture  of  exit  it  has  a  distinct  gangUan 
(gang,  of  the  root),  to  which  the  smaller  part  of  the  spinal  ac- 
cessory nerve  is  connected. 

When  the  nerve  has  escaped  from  the  foramen,  it  receives  the 
small  part  of  the  spinal  accessory,  and  swells  into  a  laige  gang- 
lion (gang,  of  the  trunk).  Here  the  nerve  lies  between  the  in- 
temal  carotid  artery  and  jugular  vein,  and  comiQumcates.wiUi 


\\x  foramen 
jugulare, 


and  In  the 
neck, 


PXEtTMO-GASTMC  NERVE.  II7 

several  nerves  at  this   part.     To  reacli  the  thorax,  the  vagiis  ooiirsea  to 
descendB  almost  vertically  between  the  internal  jugular  vein  and  *^®  t^o»'ax. 
the  internal  and  common  carotid  arteries  ;  and  enters  that  cavity, 
on  the  right  side,  by  crossing  over  the  subclavian  artery,  but  be^ 
neath  the  innominate  vein. 

Ganglia,  The  ganglion  of  the  root  (gang,  superius),  7,  is  of  a  One  gan- 
greyish  colour,  and  in  texture  is  like  the  ganglion  on  the  large  f^J^^ 
root  of  the  fifth  nerve.     The  smaU  branches  of  the  vagus  in  the 
foramen  jugulare  come  from  this  ganglion.     The  ganglion  of  the 
trunk  (gang,  inferius),  9,  is  cylindrical  in  form,  is  reddish  in  another 
colour,  and  is  nearly  an  inch  in  length.     It  communicates  with  ^^^'"' 
the  hypoglossal,  spinal,  and  sympathetic  nerves.     All  the  in- 
trinjedc  fibres  of  the  trunk  of  the  nerve  are  surrounded  by  the 
ganglionic  substance,  but  those  derived  from  the  spinal  accessory 
nerve,  16,  pass  over  the  ganglion  without  being  inclosed  in  it. 

The  branches  of  the  pneimio-gastric  nerve  may  be  arranged  Branches 
into  those  uniting  it  with  other  nerves,  and  those  distributed 
to  parts  aroimd. 

Connecting  Branches.  Branches  of  commimication  arise  from  the  to  unite  with 
ganglion  of  the  root  and  the  ganglion  of  the  trunk  of  the  vagus.     <**^®"  • 

*From  the  ganglion  of  the  root.  Its  chief  branch  is  the  following :  auricubir 
— ^The  auricular  branch,  8,  arises  from  the  ganglion,  and  crossed  ^**°*^  ' 
the  jugular  fossa  to  enter  an  aperture  near  the  root  of  the  styloid 
process;  it  traverses  the  substance  of  the  temporal  bone,  and 
reaches  the  outer  ear,  on  which  it  is  distributed.     Its  fEirthev 
course  will  be  described  with  the  anatomy  of  the  ear. 

*One  or  two  short  filaments  unite  this  ganglion  with  the  spinal  with  spinal 
accessory  nerve ;  and  a  branch  of  the  sympathetic  nerve  in  the  ^Sp^* 
neck  enters  the  ganglion.     Occasionally  there  is  an  offset,  10,  to  thetCT 
join  the  lower  (petrosal)  ganglion  of  the  glosso-pharyngeal  nerve. 

From  the  ganglion  of  the  trunk.   This  ganglion  is  connected  ^th  ninth, 
^th  the  hypo-glossal  nerve  by  comnmnicating  filaments.     Other  SS^ipinal 
branches  pass  between  it  and  the  upper  ganglion  of  the  sympa-  ^^^^^ 
tk^c,  15  ;  and  between  it  and  the  loop  of  the  first  two  cervical 
nerves. 

Branches  for  Distribution,  These  cervical  branches  arise  from  Branches  to 
the  inner  side  of  the  nerve,  and  are  directed  inwards,  to  supply  ***PP^y 
the  pharynx,  the  larynx,  and  the  heart 

The  pharyngecU  branchj  13,  is  an  offset  from  the  upper  part  of  phaiynx 
tlie  ganglion  of  the  trunk  of  the  pneumo-gastric,  and  terminates, 
as  the  name  expresses,  in  the  pharynx.     The  nerve  is  directed  and  join 
inwards  over  the  internal  carotid  artery,  and  joins  the  branches  p^JJ^^g^ai 
of  the  glosso-pharyngeal  nerve  on  that  vessel.     Finally  it  courses 
to  the  aide  of  the  middle  constrictor  muscle,  and  communicates 
wiUi  branches  of  the  glosso-pharyngeal,  superior  laryngeal,  and 
sympathetic  nerves,  to  form  the  pharyngeal  plexus.     From  the  and  phaiyn- 
plexus  branches  are  furnished  to  the  constrictors  and  palato-^^   V«^>^ 
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glossus  and  pharyngeus,  and  to  the  pharyngeal  mucous  mem- 
brane between  the  tongue  and  the  hyoid  bone. 

The  twperior  laryngeal  nervey  14,  is  much  larger  than  the  pre- 
ceding branch,  and  comes  &om  the  middle  of  the  ganglion  of  the 
trunk  of  the  vagus.  From  this  point  the  nerve  inclines  ob- 
liquely inwards  beneath  the  internal  carotid  artery,  and  reaches 
the  Wynx  opposite  the  interval  between  the  hyoid  bone  and  the 
thyroid  cartilage.  The  nerve  then  perforates  the  thyro-hyoid 
membrane,  and  is  distributed  to  the  mucous  lining  of  the  larynx. 
(See  "  Larynx.")  In  the  neck  it  furnishes  branches  to  the 
thyroid  body,  and  the  following  offset  to  one  laryngeal  noLUscle 
and  the  pharynx. 

The  external  laryngeal  branch  arises  in  the  neck  beneath  the 
internal  carotid  artery.  Taking  a  course  similar  to  but  below 
that  of  the  superior  laryngeal  nerve,  this  branch  reaches  the  side 
of  the  larynx,  and  gives  offsets  to  the  pharyngeal  plexus.  Finally, 
the  nerve  is  continued  beneath  the  stemo-thyroideus,  to  supply 
the  crico-thyroid  muscle  and  the  inferior  constrictor.  Near  ita 
origin  this  branch  communicates  with  the  superficial  cardiac 
branch  of  the  sympathetic  nerve. 

Cardiac  branches.  Some  small  cardiac  nerves  spring  firom  the 
pneumo-gastric  at  the  upper  part  of  the  neck,  and  join  cardiac 
branches  of  the  sympathetic.  At  the  lower  part  of  the  neck,  on 
each  side,  there  is  a  single  cardiac  nerve  : — that  of  the  right  side 
enters  the  chest,  and  joins  one  of  the  deep  nerves  to  the  heart 
from  the  sympathetic ;  and  on  the  left  side  the  corresponding 
nerve  terminates  in  the  superficial  cardiac  plexus  of  the  thorax. 

The  inferior  laryngeal  or  recurrent  nerve  of  the  right  side 
leaves  the  pneumo-gastric  trunk  opposite  the  subclavian  artery, 
and  winding  round  that  vessel,  takes  an  upward  course  in  the 
neck  to  the  larynx.  To  reach  its  destination,  the  nerve  ascends 
beneath  the  common  carotid  and  inferior  thyroid  arteries,  and 
then  between  the  trachea  and  the  cesophagns.  At  the  larynx  it 
enters  beneath  the  ala  of  the  thyroid  cartilage,  where  it  will  be 
afterwards  traced.     The  following  branches  arise  from  it : — 

Some  cardiac  branches  leave  the  nerve  as  it  turns  round  the 
subclavian  artery ;  these  enter  the  thorax,  and  join  the  cardiac 
nerves  of  the  sympathetic. 

Muscular  branches  spring  from  the  recurrent  nerve  whilst  it 
lies  between  the  trachea  and  the  oesophagus,  and  are  distributed 
to  both  those  tubes.  Near  the  larynx  some  filaments  are  tai- 
nished  to  the  inferior  constrictor  muscle. 

On  the  left  side  of  the  body  the  recurrent  nerve  arises  in  the 
thorax,  opposite  the  arch  of  the  aorta,  around  which  it  bends. 
In  the  neck  its  position  is  between  the  trachea  and  oosophagUB, 
as  on  the  right  side. 

The  BPDSJLL  ACCESSORY  NERVE  (fig.  19, '')  couises  thxou^  the 
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foramen  jogalare  with  the  pneumo-gastric,  but  is  not  marked 
by  any  ganglion  while  in  the  foramen.     The  nerve  is  constructed  has  two 
of   two  parts,  viz.   accessory  to  the  vagus,  and  spinal,  which  ^"^ 
have  a  different  origin  and  distribution.     (Origin  of  the  cranial 
nerves.) 

The  part  aceestory  to  the  vagus,  11,  is  the  smaller  of  the  two,  accessor}-  to 
and  finally  blends  with  the  pneumo-gastric  beyond  the  skulL  ^^"^^ 
hk  the  foramen  of  exit  &om  the  skull,  it  lies  close  to  the  vagus ;  in  foramen. 
and  there  it  joins  the  upper  ganglion  of  that  nerve  by  one  or 
two  filaments. 

Having  passed  through  the  foramen,  this  part  is  applied  to  the  Below 
vagus  ;    it  is  then  continued  over  the  lower  ganglion  of  that  *<»'*°*«»  > 
nerve,  and  blends  with  the  trunk  beyond  the  ganglion,  16.     It 
gives  ofisets  to  join  the  pharyngeal  and  upper  lar3mgeal  branches  bow  ends. 
of  the  pneumo-gastric ;  and  according  to  Bendz,  offsets  from  it 
may  be  traced  into  many  other  branches  of  the  same  nerve. 

The  ipincU  part  (fig.  19,  *^  is  much  larger,  is  round  and  cord-  Spinal  pan 
like,  and  is  connected  with  the  smaller  piece  whilst  it  is  passing  ^  'o"°»«i- 
through  the  foramen  jugulare. 

Beyond  the  foramen  the  nerve  takes  a  backward  course  through  in  the  neck, 
ihe  stemo-mastoid  muscle,  and  across  the  side  of  the  neck  to  end  crosaos  to 
in  the  trapezius  muscle.     At  first  it  is  concealed  by  the  jugular  *™P®°^- 
vein,  but  it  then  passes  either  over  or  under  that  vessel,  to  take 
the  course  above  indicated.    The  connections  of  the  nerve  beyond 
the  stemo-mastoideus  have  been  already  examined  (p.  59).  <» 

This  nerve  furnishes  muscular  offsets  to  the  stemo-mastoideas  Supplies 
tod  the  trapezius.  ""*^^^ 

The  HTPOOL088AL  NBRVE  (ninth  of  Willis),  after  passing  from  Ninth  n«rve 
the  cranium  by  the  anterior  condyloid  foramen,  lies  deeply  be- 
tween the  internal  carotid  artery  and  the  jugular  vein.     It  next 
comes  forwards  between  the  vein  and  artery,  turning  round  the 
outer  side  of  the  vagus  to  which  it  is  united.     The  nerve  now 
descends  in  the  neck,  and  becomes  superficial  below  the  digastric  crosses 
muscle  in  the  anterior  triangular  space ;   &om  this  spot  it  is  tongue, 
directed  inwards  to  the  tongue  and  its  muscles. 

The  branches  of  the  nerve  are  motor  to  muscles,  and  communi-  Branches 
eating  to  other  nerves.  i^*"  "  "^^^ 

Connecting  branches.  Near  the  skull  the  hypoglossal  is  con-  the  Tjgus, 
nected  by  branches  with  the  vagus  nerve,  the  two  being  almost 
inseparably  united. 

Rather  lower  down  the  nerve  is  joined  by  offsets  with  the  ff^P*" 
sympathetic,  and  the  loop  of  the  first  two  spinal  nerves.  spinal'; 

The  branches  for  distribtUion  have  been  met  with  in  the  fore-  and  supplies 
going  dissections.     Thus  in  the  neck  it  supplies,  in  union  with  ™*"*^  ^* 
the  spinal  nerves,  the  depressors  of  the  hyoid  bone.     In  the  sub- 
maxillary region  it  furnishes  branches  to  one  elevator  (genio-hyoid) 
of  the  oe  hyoides ;  to  the  extrinsic  muscles  of  the  tongue  except 


120 


DISSECTION  OP  THE  NECK. 


DiMecUon 
of  rpcttis 
latorulis. 


Rectus 
lateralis 


muscle. 


Parts 
arouud. 


Uae. 


1'HiiMoction 
of  first 
Derve. 


the  palato  and  pbaryngeo-gloflsus  ;  and  to  all  the  intrinsic  of  the 
tongue,  with  the  exception  of  the  superficial  lingualis. 

Dissection, — The  small  rectus  capitis  lateralis  muscle,  between 
the  transverse  process  of  the  atlas  and  the  base  of  the  skull,  is 
now  to  be  cleaned  and  learnt.  At  its  inner  border  the  anterior 
branch  of  the  first  cervical  nerve,  which  forms  part  of  the  loop  on 
the  atlas,  i^  to  be  found. 

The  RECTUS  CAPITIS  LATERALIS  (fig.  32,  ')  is  Small  and  thin, 
and  represents  an  intertransverse  muscle.     It  arises  from  the 
tnuibvcMe'^  anterior  transverse  process,  and  the  tip  of  the  united  transverse 
processes  of  the  atlas  ;  and  is  inserted  into  the  jugular  eminence 
of  the  occipital  bone. 

On  the  anterior  surface  rests  the  jugular  vein  ;  and  in  contact 
with  the  posterior  is  the  vertebral  artery.  To  the  inner  side  lies 
the  anterior  primary  branch  of  the  first  cervical  nerve. 

Action.  It  assists  the  muscles  attached  to  the  mastoid  process 
in  inclining  the  head  laterally. 

Dissection,  For  the  purpose  of  tracing  backwards  the  anterior 
branch  of  the  first  cervical  nerve  divide  the  rectus  lateralis 
muscle,  observing  the  offset  to  it ;  then  cut  off  the  end  of  the 
lateral  moss  of  the  atlas,  and  remove  the  vertebral  artery,  so  as 
to  bring  into  view  the  nerve  as  it  lies  on  the  first  vertebra. 

The  anterior  pinmary  branch  of  the  first  or  svh-occipital  nerve  is 
slender  in  size,  and  arises  from  the  common  trunk  on  the  neural 
atlas,  arch  of  the  atlas.     From  that  origin  it  is  directed  forwards  on 
the  arch,  beneath  the  vertebral  artery,  to  the  inner  side  of  the 
rectus  lateralis.     Here  the  nerve  bends  do^n  in  front  of  the 
forms  a  loop  lateral  mass  of  the  bone,  and  forms  a  loop  by  imiting  with  the 
with  second,  second  cei^Hcal  nerve.    Branches  connect  this  loop  with  the  vagus, 
Branches,     hypoglossal,  and  sympathetic  nerves.     As  the  nerve  passes  for- 
wards it  supplies  the  rectus  lateralis  muscle,  and  sends  a  filament 
along  the  side  of  the  vertebral  artery. 

Sympathetic  Nerve.  In  the  neck  the  sympathetic  nerve 
consists,  on  each  side,  of  a  gangliated  cord,  which  lies  close  to 
the  vertebral  column,  and  is  continued  into  the  thorax.  On  this 
part  of  the  nerve  are  three  ganglia : — One  near  the  skull,  another 
on  the  neck  of  the  first  rib,  and  a  third  somewhere  between  the 
two  ;  these  are  named  respectively  superior,  inferior,  and  middle 
ganglion.  From  the  ganglia  proceed  connecting  branches  with 
the  spinal  and  most  of  the  cervical  cranial  nerves ;  and  branches 
for  distribution  to  viscera  and  blood-vessels. 

Besides  the  ganglia  above  mentioned,  there  are  other  ganglia 

in  the  head  and  neck,  in  connection  with  the  three  trunks  of  the 

fifth  nerve. 

Dissection  of      Dissection,  To  display  the  branches  of  the  sympathetic  nerve 

tfSSuon.      requires  greater  care  than  is  necessary  in  dissecting  the  white- 

JSbred  nerves,  for  they  are  softer,  more  easily  torn,  and  genendly 
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ef  smaller  size.  In  the  neck  the  ganglia  and  their  branches 
have  been  already  partly  prepared,  and  will  require  only  the 
following  additional  dissection  to  bring  them  into  view : — The 
jugular  vein  having  been  already  cut  through,  the  upper  gan- 
glion will  be  seen  by  raising  the  carotid  artery,  and  the  trunks  of 
the  vagus  and  hypoglossal  nerves,  and  by  cutting  through  the 
branches  that  unite  these  two  to  the  loop  of  the  atlas,  The 
several  branches  of  the  ganglion  should  be  traced  upwards  on  the 
carotid  artery,  inwards  to  the  pharynx,  down  along  the  neck,  and 
outwards  to  other  nerves. 

The  dissector  has  already  seen  the  middle  ganglion  on  or  near  niddle 
the  inferior  thyroid  artery,  and  has  to  trace  out  now  its  branches 
to  spinal  nerves,  and  along  the  neck. 

To  obtain  a  view  of  the  inferior  ganglion  the  greater  part  of  an''  inferior 
the  first  rib  is  to  be  taken  away,  and  the  subclavian  artery  is  to  Sf*^^®°- 
be  cut  through  and  drawn  aside,  without  however  destroying  the 
fine  nerves  that  pass  over  it.  The  clavicle  is  supposed  not  to  be 
in  position,  otherwise  it  must  be  removed.  The  ganglion  is 
placed  on  the  neck  of  the  first  rib ;  its  branches  are  large,  and 
are  easily  followed  outwards  to  the  vertebral  artery  and  the  spinal 
nerves,  and  downwards  to  the  thorax. 

The  SUPERIOR  CERVICAL  GANGLION  is  the  largest  of  the  three,  Superior 
and  is  of  a  reddish  grey  colour.     Of  a  fusiform  shape,  it  is  as  S^aJull,* 
long  as  the  second  and  third  cervical  vertebrsB,  and  is  placed  on 
the  rectus  capitis  anticus  major  muscle,  beneath  the  carotid  artery  beneath' 
and  the  contiguous  cranial  nerves.    Branches  connect  the  ganglion  «ttotid. 
with  other  nerves ;  and  some  are  distributed  to  the  blood-vessels, 
the  pharynx,  and  the  heart. 

Connecting  branches  unite  the  sympathetic  with  both  the  spinal  Branches 
vni  the  cranial  nerves. 

With  the  spinal  nerves.  The  four  highest  spinal  nerves  have  with  spinal 
Blanches  of  communication  with  the  upper  ganglion  of  the  sjrm-  '*®''^®*^ 
Poetic ;  but  the  offset  to  the  fourth  nerve  may  come  from  the 
<^id  connecting  the  upiper  to  the  next  ganglion. 

With  the  cranial  nerves.  Near  the  skull  the  trunks  of  the  vagus  with  cranial 
(its  lower  ganglion)  and  hypoglossal  nerves  are  joined  by  branches 
^f  the  sympathetic     In  the  foramen  jugulare  also,  both  the 
Petrosal  ganglion  of  the  glosso-phar3mgeal  and  the  ganglion  of  outside 
^he  root  of  the  vagus  receive  small  filaments,  one  to  each,  from  "'^    ' 
^  ascending  offset  of  the  ganglion. 

Communications  are  formed  with  several  other  cranial  nerves  and  with 
yy  means  of  the  offset  continued  upwards  from  the  ganglion  into  J^^^J^    *  ® 
^Ve  carotid  canal  (p.  20). 

Branches  for  DistribiUion,  This  set  of  branches  is  more  numerous  Branches 
^iian  the  preceding,  and  the  nerves  are  larger  in  size. 

Branches  for  Hood-vessels  (nervi  moUes).    These   nerves   sur^  to  externa] 
-^^^und  the  extenial  carotid  artery,  and  ramify  on  its  branches  so  ^^*^^^ 
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as  to  fomi  plexuses  on  the  arteries  with  the  same  name  as  the 
vessels  they  surround.  Some  small  ganglia  are  occasionally 
found  on  these  ramifying  nerves.  By  means  of  the  plexus  on 
the  facial  artery  the  submaxillary  ganglion  communicates  with 
the  S3rmpathetic ;  and  through  the  plexus  on  the  internal  max- 
illary artery  the  otic  ganglion  obtains  a  similar  communication. 

Another  offset  of  the  ganglion  accompanies  the  internal  carotid 
artery  and  its  branches.  This  ofbet  a8cen<)s  from  the  upper  part 
of  the  ganglion,  of  which  it  appears  to  be  the  continuation.  Near 
the  skull  it  di\ides  into  two  pieces,  which  enter  the  canal  for 
the  carotid  artery,  one  on  each  side  of  that  vessel :  and  are 
continued,  forming  secondary  plexuses  on  the  ophthalmic  and  cere- 
bral arteries,  to  the  eyeball  and  the  pia  mater  of  the  brain.  In 
the  carotid  canal  communications  are  formed  with  the  tympanic 
nerve  (p.  116)  and  with  the  spheno-palatine  ganglion  (p.  150) ; 
the  former  being  placed  near  the  lower,  and  the  latter  near  the 
upper  opening  of  the  canal.  The  communications  and  plexuses 
which  these  nerves  form  in  their  course  to  the  base  of  the  brain 
are  described  at  p.  20. 

The  'pharyngeal  nerves  pass  inwards  to  the  side  of  the  pharynx, 
where  they  join  in  the  phar3mgeal  plexus  with  the  other  branches 
of  the  cranial  nerves  (p.  117). 

Cardiac  nerves.  The  cardiac  nerves  enter  the  thorax  to  join  in 
the  plexuses  of  the  heart.  There  are  three  cardiac  nerves  on 
each  side,  viz.  superior,  middle,  and  inferior,  each  taking  its 
name  from  the  ganglion  of  which  it  is  an  offset. 

The  superior  cardiac  nerve  (superficial)  of  the  right  side  courses 
behind  the  sheath  of  the  carotid  vessels,  and  enters  the  thorax 
beneath,  or  in  front  of  the  subclavian  artery.  In  the  neck  the 
nerve  is  connected  with  the  cardiac  branch  of  the  vagus,  the 
external  laryngeal,  and  the  recurrent  nerve.  In  some  bodies 
it  ends  by  joining  one  of  the  other  cardiac  nerves. 

The  MIDDLE  CERVICAL  GANGLION  (gang,  thyroideum)  is  of 
small  size,  and  is  situate  opposite  the  fifth  cervical  veitebra, 
usually  on  or  near  the  inferior  thyroid  artery.  It  has  a  roundish 
shape,  and  lies  beneath  the  great  vessels.  Its  branches  are  the 
following : — 

Connecting  branches  with  the  spinal  nerves  sink  between  the 
borders  of  the  longus  colli  and  anterior  scalenus  to  join  the  fifth 
and  sixth  cervical  ner\'es. 

Branches  for  Distribution.  These  consist  of  nerves  to  the  thy — 
roid  body,  together  ^dth  the  middle  cardiac  nerve. 

The  thyroid  branches  ramify  around  the  inferior  thyroid  artery  -^ 
and  end  in  the  thyroid  body ;  they  join  the  external  and  recur— ^ 
rent  laryngeal  nerves. 

The  middle  or  great  cardiac  nerve  descends  to  the  thorax  across 
the  subclavioji  artery ;  its  termination  in  the  cardiac  plexus  wDX 
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be  learnt  in  the  chest.     In  the  neck  it  communicates  with  the 
upper  cardiac  and  recurrent  lar3mgeal  nerves. 

The  INFERIOR  CERVICAL  GANGLION  is  irregular  in  shape,  and  inferior 
occupies  the  interval  between  the  first  rib  and  the  lateral  mass  of  •*"*  °" 
the  last  cervical  vertebra,  its  position  being  internal  to  the  supe- 
rior intercostal  artery.     Oftentimes  it  extends  in  front  of  the  on  neck  of 
neck  of  the  rib,  and  joins  the  first  swelling  of  the  knotted  cord 
in  the  thorax.     Its  branches  are  similar  to  those  of  the  other  two 
ganglia. 

One  or  two  branches  surround  the  trunk  of  the  subclavian  Bnmchea  to 
artery,  and  supply  filaments  to  that  blood-vesseL  vessels. 

Connecting  branches  join  the  last  two  cervical  nerves.     Other  and  spinal 
nerves  accompany  the  vertebral  artery  in  its  canal,  forming  a"**^*** 
plexus — vertebralj  around  it,  and  communicate  with  the  spinal 
nerves  as  high  as  the  fourth. 

Only  one  branch  for  distribution,  the  inferior  cardiac  nerve,  and  ono 
lasues  from  the  lower  ganglion.     It  lies  beneath  the  subclavian  '*''"*"'• 
artery,  joining  in  that  position  the  recurrent  laryngeal  nerve,  and 
enters  the  thorax  to  terminate  in  the  deep  cardiac  plexus  behind 
the  arch  of  the  aorta. 

Directions.  The  remains  of  the  right  half  of  the  head  and  neck 
should  be  carefully  preserved  during  the  time  occupied  in  the 
examination  of  the  left  half. 


Sectiok  X. 

DISSECTION  OF  THE  LEFT  SIDE  OF  THE  NECK. 

Directions.  In  repeating  the  dissection  of  the  left  half  of  the 
neck,  the  differences  observable  between  it  and  the  right  side  are 
specially  to  be  studied.  When  the  description  of  the  right  side 
Will  sufllce,  reference  will  be  made  to  it. 

After  the  neck  has  been  made  tense  over  a  narrow  block,  the  Dlss-^ctlonof 
interior  part  of  it  is  to  be  prepared  as  on  the  opposite   side.  Sg'JJ^of  *" 
^e    description   of   the  right  side  (p.    63)  is  to  be  used   for  neck, 
the  anterior  triangular  space,  the  stemo-mastoideus,  and  the  de- 
pressor muscles  of  the  hyoid  bone. 

Next  the  scaleni  muscles  and  the  subclavian  vessels  are  to  be  of  neaient 
learnt.      The  dissection  and  description  of  those  parts  on  the  vian  artery : 
)ight  side  (p.  69),  will  serve  for  these  on  the  left,  except  that 
the  student  will  meet  on  the  left  side  with  the  thoracic  duct. 

The  thoracic  duct  is  contiguous  to  the  part  of  the  subclavian  to  thorado 
artery  inside  the  scalenus  muscle.     If  it  is  uninjected  it  looks  ^^^^ 
like  a  vein  rather  smaller  than  a  crow-quill ;  and  it  will  be  foimd 
between  the  carotid  artery  and  jugular  vein  about  half  an  incbi 
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above  the  clavicle,  as  it  courses  from  beneath  the  artery  to  end 
in  the  subclavian  vein. 

On  this  side  the  clavicle  may  remain  articulated,  in  order  that 
the  joint  may  be  learnt. 

The  LEFT  SUBCLAVIAN  ARTERY  arises  fpom  the  arch  of  the 
aorta,  instead  of  from  an  innominate  trunk,  and  ascends  thence 
over  the  first  rib  in  its  course  to  the  upper  limb.  With  this 
diflference  on  the  two  sides  in  the  origin  of  the  subclavian, — ^the 
one  vessel  beginning  opposite  the  stemo-clavicular  articulation, 
the  other  in  the  thorax, — it  is  evident  that  the  length  and  con- 
nections of  the  part  of  the  artery  on  the  inner  side  of  the  scalenus 
must  vary  much  on  opposite  sides. 

First  part.  The  part  of  the  artery  internal  to  the  anterior 
scalenus  is  much  longer  on  the  left  than  the  right  side,  and  is 
almost  vertical  in  direction,  instead  of  being  horizontal  like  its 
fellow.  Moreover,  after  it  leaves  the  chest  it  is  deeply  placed 
in  the  neck,  near  the  spine  and  the  cesophagus ;  and  does  not 
rise  usually  so  high  above  the  first  rib  as  the  right  subclavian. 

Between  the  artery  and  the  surface  are  the  same  parts  as  are 
superficial  to  the  right  vessel,  viz.  the  common  teguments  with 
the  platysma  and  deep  fascia,  and  the  stemo-mastoid,  hyoid,  and 
thyroid  muscles.  Behind  the  vessel  is  the  longus  colli  muscle. 
To  the  inner  side  are  the  oesophagus  and  the  thoracic  duct ;  and 
the  pleura  is  in  contact  with  the  outer  and  anterior  parts.  Its 
connections  lower  in  the  chest  are  described  in  the  dissection  of 
the  thorax. 

Veins.  The  internal  jugular  and  left  innominate  veins  are 
superficial  to  the  artery. 

Nerves,  The  pneumo-gastric  nerve  lies  parallel  to  the  Vessel 
instead  of  across  it  as  on  the  right  side ;  and  the  phrenic  nerve 
crosses  over  it  close  to  the  scalenus.  Accompanying  the  sub- 
clavian artery  are  the  cardiac  branches  of  the  sympathetic,  which 
course  along  the  inner  side  of  the  vessel  to  the  chest ;  and  be- 
neath it  is  the  inferior  cervical  ganglion. 

The  second  and  third  parts  of  the  artery,  viz.  beneath  and 
beyond  the  scalenus,  are  nearly  the  same  as  on  the  right  side ; 
but  the  student  must  note  for  himself  the  variations  that  may 
exist  in  the  connections. 

The  branches  of  this  artery  resemble  so  closely  those  of  the 
right  trunk,  that  one  description  will  serve  for  both.  It  may  be 
remarked,  that  the  superior  intercostal  of  the  left  side  is  usually 
internal  to,  instead  of  bebeath  the  scalenus  as  on  the  right  side ; 
in  other  words,  this  branch  arises  sooner  (see  p.  73). 

The  thoracic  duct  conveys  the  chyle  and  lymph  of  the  greatei^" 
part  of  the  body  into  the  venous  circulation.  Escaping  from  the^ 
thorax  between  the  subclavian  artery  and  the  oesophagus,  the 
duet  ascends  in  the  neck  as  high  as  the  seventh  or  sixth  cervic 
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TertebTa.     At  the  spot  mentioned  the  duct,  issuing  froim  beneath 

the  carotid  trunk,  arches  outwards  above  the  subclavian  artery, 

and  in  front  of  the  scalenus  muscle  and  the  phrenic  nerve,  to  and  loins 

open  into  the  subclavian  close  to  the  union  with  the  internal  *1J^     "* 

jugular  vein.     Double  valves,  like  those  of  the  veins,  are  present 

in  the  interior  of  the  tube ;  and  two  guard  the  opening  into  the 

posterior  part  of  the  vein,  to  prevent  the  passage  of  the  blood 

into  it. 

Frequently  the  upper  part  of  the  duct  is  divided ;  and  there 
may  be  separate  openings  into  the  large  vein,  corresponding  with 
those  divisions. 

Simciure,  This  tube  is  formed  of  three  coats  like  the  blood-  structiiro. 
vessels,  viz.  inner,  middle,  and  outer.  The  inner  is  an  elastic 
reticulate  layer  of  longitudinal  fibres  covered  by  epithelium  ;  the 
middle  is  muscular  and  elastic  with  transverse  fibres ;  and  the 
outer  is  constructed  chiefly  of  fibrous  tissues  arranged  longitudi- 
nally and  obliquely. 

Examine  next  the  brachial  and  cervical  plexuses,  using  the  8p{nal 
description  of  the  right  side  (p.  76).  "®'^*^- 

Common  carotids.  On  opposite  sides  these  vessels  have  differ^  Difference 
ences  like  those  between  the  right  and  left  subclavian  arteries ;  JJJL^jit' wld^^ 
for  on  the  left  side  the  vessel  arises  from  the  arch  of  the  aorta,  icftcorotidB. 
and  is  therefore  deep  in  the  chest,  and  longer  than  the  right. 
The  part  of  the  artery  between  its  origin  and  the  upper  piece 
of  the  sternum  will  be  included  in  the  dissection  of  the  thorax. 

Beyond  the  stemo-clavicular  articulation  the  vessels,  on  both  in  the  nock 
sides,  so  nearly  resemble  one  another  that  the  same  description 
may  serve  for  the  two  (p.  79).     On  the  left  side,  however,  the  difference  in 
jugular  vein  and  the  pneumo-gastric  nerve  are  much  nearer  to  ^®^"  "^^ 
the  carotid  than  on  the  right  side,  and  are  placed  over  the  artery 
in  the  lower  third  of  the  neck.* 

The  THYROID  BODY  is  a  soft  reddish  mass,  which  is  situate  Thyroid 
opposite  th^  upper  part  of  the  trachea.     It  consists  of  two  lobes,  ^^^^ 
one  on  each  side,  which  are  imited  by  a  narrow  piece  across  the  ^°*ioiJJ 
^ront  of  the  windpipe.     The  connecting  piece,  about  half  an  inch  and  a  crow* 
in  depth,  is  named  the  isthmus^  and  is  placed  opposite  the  second 
^d  third  rings  of  the  air  tube. 

Each  lobe  is  somewhat  conical  in  shape,  with  the  smaller  end 
Xjpwards,  and  is  about  two  inches  in  length.     It  is  interposed  Connectionn 
V)etween  the  windpipe  and  the  sheath  of  the  common  carotid 
Artery,  and  is  covered  by  the  stemo-thyroid,  stemo-hyoid,  and 
^mo-hyoid  muscles.      The  extent    of  the   lobe   depends  upon  extent  of 
Sanations  in  its  size ;  but  usually  the  lateral  piece  reaches  as  high  ^^**"- 
«s  the  ala  of  the  thyroid  cartilage,  and  as  low  as  the  sixth  ring 
ol  the  trachea. 

*  OocanomJly  these  differences  will  be  reversed — the  vein  and  nerve 
being  over  the  taUrj  on  the  right  side,  and  avay  from  it  on  the  left. 
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From  the  upper  part  of  the  thyroid  body,  and  most  commonly 
from  the  left  lobe,  a  conical  piece — joyramid,  ascends  towards  the 
hyoid  bone,  to  which  it  is  connected  by  a  fibrous  band.  Some- 
times this  part  is  attached  to  the  hyoid  bone  by  a  slip  of  muscle, 
the  levator  glandula  thyroidecB  of  Soemmeriing. 

This  body  is  of  a  brownish  red  or  purple  hue,  is  granular  in 
texture,  and  weighs  from  one  to  two  ounces.  Its  size  is  larger 
in  the  woman  than  in  the  man.  On  cutting  into  the  gland  a 
viscid  yellowish  fluid  escapes.  It  has  not  any  excretory  tube 
or  duct. 

Structure,  The  thyroid  body  is  not  provided  with  a  distinct 
capsule ;  but  it  is  surrounded  by  areolar  and  fine  elastic  tissues, 
which  project  into  the  substance  and  divide  it  into  masses. 

The  substance  of  the  gland  consists  of  spherical  or  elongated 
vesicles,  which  vary  in  size,  some  being  as  lai^e  as  the  head  of 
a  small  pin,  and  others  only  -g- Izy^^  ^^  ^^  inch.  These  vesicles 
are  simple  sacs,  distinct  from  one  another,  and  contain  a  yellowish 
fluid  with  corpuscles.  The  wall  of  the  vesicles  consists  of  a  thin 
proper  membrane  with  a  nucleated  epithelial  lining.  Fine 
vessels  and  areolar  tissue  imite  together  the  vesicles  into  small 
irregular  masses  or  lobules  of  the  size  of  the  little  finger  nail. 

The  arteries  of  the  thyroid  body  are  two  on  each  side — superior 
and  inferior  thyroid.  The  branches  of  the  external  carotids 
(superior  thyroid)  ramify  chiefly  on  the  anterior  aspect ;  while 
those  from  the  subclavians  (inferior  thyroid)  pierce  the  imder 
surface  of  the  thyroid  body.  A  very  free  communication  is 
established  between  all  the  vessels ;  and  in  the  substance  of  the 
thyroid  body  the  arteries  form  a  capillary  network  around  the 
vesicles. 

Occasionally  there  is  a  third  thyroid  branch  (art.  thyroid,  ima) 
which  arises  from  the  innominate  artery  in  the  thorax,  and 
ascending  in  front  of  the  trachea  assists  in  supplying  the  thyroid 
body. 

The  veins  are  large  and  nimierous ;  they  are  superior,  middle, 
and  inferior  thyroid  on  each  side.  The  first  two  enter  the  in- 
ternal jugular  vein  (p.  81).  The  inferior  thyroid  vein  issues 
from  the  lower  part  of  the  thyroid  body,  and  descends  on  the 
trachea,  the  two  forming  a  plexus  on  that  tube  beneath  the 
stemo-thyroid  muscles ;  it  enters  finally  the  innominate  vein  of 
its  own  side. 

The  TRACHEA,  or  air  tube,  is  continued  from  the  larynx  to 
the  thorax,  and  ends  by  dividing  into  two  tubes  (bronchi),  one 
for  each  lung.  It  occupies  the  middle  line  of  the  body,  and 
extends  commonly  from  the  fifth  cervical  to  the  third  dorsal 
vertebra,  measuring  about  four  inches  and  a  half  in  length,  and 
nearly  one  in  breadth.  The  front  of  the  trachea  is  rounded  in. 
consequence  of  the  existence  of  firm  cartilaginouB  bands  in  the 
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anterior  wall,  but  at  the  posterior  aspect  the  cartilages  are  absent, 
and  the  tube  ia  flat  and  muscular. 

The  cervical  part  of  the  trachea  is  very  moveable,  and  has  the  Cervical 
following  relative  position  to  the  surrounding  parts.     Covering  J**^  ^' 
it  in  front  are  the  small  muscles  reaching  from  the  sternum  to  muscles 
the  hyoid  bone,  with  the  deep  cervical  fascia :    beneath  those 
muscles  is  the  inferior  thyroid  plexus  of  veins;  and  near  the 
larynx  is  the  isthmus  of  the  thyroid  body.     Behind  the  tube  is 
the  cesophagus,  with  the  recurrent  nerves.     On  each  side  are  the  Mxid  vesaela. 
common  carotid  artery  and  the  thyroid  body. 

The  structure  of  the  trachea  is  described  in  Section  XVII. 
The  OESOPHAOUS,  or  gullet,  reaches  from  the  pharynx  to  the  (B«opiuigu« 
stomach.      It  commences,  like  the  trachea,   opposite  the  fifth 
cervical  vertebra,  and  ends  opposite  the  tenth  dorsal  vertebra,  occupies 
The  tube  reaches  through  part  of  tlie  neck,   and  through  the  ^^y^ 
whole  of  the  thorax ;  and  occupies  the  middle  line  of  the  body. 
In  length  it  measures  about  nine  inches. 

In  the  neck  its  position  is  behind  the  trachea  till  near  the  Position  in 
thorax,  where  it  projects  to  the  left  side  beyond  the  air  tube,  ^^^^ 
and  touches  the  thyroid  body  and  the  thoracic  duct.     Behind  the  and  conuec- 
oesophagus  is  the  longus  colli  muscle.     On  each  side  is  the  com-  *^"°"' 
mon  carotid  artery,  the  proximity  of  the  left  being  greatest  be- 
cause of  the  projection  of  the  oosophagus  towards  the  same  side. 

The  structure  of  the  cesophagus  will  be  examined  in  the  dis- 
section of  the  thorax. 

Directions,    The  dissector  may  learn  next  the  digastric  and  Muscles  and 
8tylo-hyoid  muscles,  with  the  hypoglossal  nerve.     Afterwards  he  JSterior^ 
is  to  take  the  trunk  of  the  external  carotid,  with  the  following  triangle. 
Inanches, — superior  thyroid,  facial,  occipital,  posterior  auricular, 
and  superficial  temporal.      The  description  of  the  right  side 
(p.  82)  may  be  used  for  those  parts. 

The  dissector  is  not  to  examine  at  this  stage  the  pterygo-  Regions  to 
Diaxillary  or  submaxillary  regions  on  the  left  side  of  the  neck,  ^  omitted. 
Wause  such  a  proceeding  would  interfere  with  the  subsequent 
Midsections.     Before  learning  the  pharynx  he  should  lay  bare,  on 
^  side,  the  middle  and  inferior  ganglia  of  the  sympathetic  with 
^keir  branches. 

Dweetum.  For  the  display  of  the  two  lower  ganglia  of  the  Dissection 
Sympathetic  and  their  branches,   it  will  be  necessary  to  take  theUc*^ 
*Way  the  great  blood-vessels  by  cutting  these  across  at  the  lower 
X^Qit  of  the  neck,  and  near  the  digastric  muscle.     In  removing 
^be  vessels  care  must  be  taken  of  the  sympathetic  beneath  them. 

The  middle  ganglion  must  be  sought  in  the  fat  and  areolar  tIs.  middle 
tissue  near  the  inferior  thyroid  artery  ;  and  the  inferior  one  will  ^gSZ^ 
^  seen  on  the  neck  of  the  first  rib,  after  the  subclavian  artery 
Mas  been  divided.     The   upper  cardiac   nerve  will   be   found 
descending  beneath  the  carotid  sheath. 
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The  upper  end  of  the  sternum  with  its  attached  clavicle  is  to 
l)e  taken  away  next,  by  cutting  through  the  middle  of  the  first 
rib ;  and  the  piece  of  bone  thus  obtained  is  to  be  put  aside  for 
the  subsequent  examination  of  the  stemo-clavicular  articulation. 

The  middle  and  inferior  cervical  ganglia  of  the  sympathetic 
nerve  are  so  similar  to  the  corresponding  ganglia  of  the  right 
side,  that  the  same  description  will  suffice  (p.  122). 

The  cardiac  nerves  are  three  in  number  on  the  left  as  on  the 
right  side,  viz.  superior,  middle,  and  inferior,  but  they  present 
some  dijfferences. 

The  superior  cardiac  nerve  has  a  similar  course  in  the  neck  on 
both  sides ;  but  the  left  in  entering  the  chest  lies  between  the 
carotid  and  subclavian  arteries,  and  parallel  to  them. 

The  middle  cardiac  nerve  unites  frequently  with  the  next  nerve, 
and  passes  beneath  the  subclavian  artery  to  the  deep  cardiac 
plexus. 

The  inferior  cardiac  nerve  is  generally  a  small  branch,  which 
enters  the  thorax  conjoined  vnth  the  preceding,  and  ends  in  the 
cardiac  plexus. 


Section  XI. 


DISSECTION   OF  THE  PHARYNX. 


To  detach 
pUaryux 


Directlona.  Tlie  pharynx,  or  the  commencement  of  the  alimentary  passage, 
can  be  examined  only  when  it  has  been  separated  from  the  rest 
of  the  head ;  and  it  will  therefore  be  necessary  to  cut  through 
the  base  of  the  skull  in  the  manner  mentioned  below,  so  as  to 
have  the  anterior  half,  with  the  pharjTix  connected  to  it,  de- 
tached from  the  posterior  half. 

Dissection,  Prtiparatory  to  sawing  the  skull  certain  other  steps 
are  needed.     In  the  first  place,  the  block  being  removed  from 
beneath  the  neck,  the  head  is  to  be  placed  downwards,  so  that  it 
may  stand  on  the  cut  surface  of  the  skull.    Next  the  trachea  and- 
oesophagus,  together  with  the  vagus  and  sympathetic  nerves,  ar& 
to  be  cut  near  the  first  rib  (should  these  be  still  uncut),  and  alB- 
are  to  be  separated  from  the  spine  as  high  as  the  basilar  process 
of  the  occipital  bone  ;  and  i^itliout  injuring,  on  the  left  side,  th^^ 
vessels  and  nerves  near  the  skull, 
wtftlydivide      For  the  division  of  the  skull,  let  the  student  chisel  throug'B^ 
externally,    the  basilar  process  of  the  occipital  l)one  between  the  attachmenl^ 
of  the  pharynx  and  the  muscles  of  the  spinal  column,  the  instnJ--' 
ment   being   directed   backwards.     Turning  upwards  next  tbi^ 
inner  surface  of  the  base  of  the  skull  the  dissector  Mrill  make  tb^ 
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following  inciBioiiB  in  the  posterior  foesa.  On  the  right  side  a  and  cut 
cat  with  the  chisel  is  to  be  carried  along  the  line  of  union  of  the  SSataSde. 
petrous  part  of  the  temporal  with  the  occipital  bone,  as  fiEir  as  the 
incisicm  across  the  basilar  process.  On  the  left  side,  another  cut 
with  the  chisel  is  to  be  made  in  the  same  direction,  but  through 
the  occipital  bone  internal  to  the  foramen  jugulare  and  the  in- 
ferior petrosal  sinus  :  this  ib  to  begin  rather  behind  the  foramen, 
and  to  end  opposite  the  one  on  the  other  side. 

Lastly,  the  side  of  the  skull  is  to  be  sawn  through  vertically  Haw  the 
on  the  left  side  close  behind  the  mastoid  part  of  the  temporsd  »*deofaktiU, 
bone,  so  that  the  incision  shall  meet  the  outer  end  of  the  cut 
made  with  the  cluseL     The  base  of  the  skull  is  now  divided  into  then  cut 
two  parts  (one  having  the  pharynx  attached  to  it,  the  other  arti-  ■®'*  P**^ 
culating  with  the  spine),  which  can  be  readily  separated  with  a 
■calpeL 

The  spinal  column  with  the  piece  of  the  occipital  bone  con-  Preeerve 
nected  with  it  should  be  set  aside  and  kept  for  after  examination.  Jjj^  **' 

Disaection  of  the  pharynz.  Let  the  student  take  the  anterior  Ytjitta 
port  of  the  divided  skull,  and,  after  moderately  filling  the  pharynx  pharynx, 
with  tow,  fEUsten  it  with  hooks  on  a  block,  so  that  the  oesophagus 
may  be  pendent  and  towards  him. 

On  the  left  side  of  the  pharynx  a  view  may  be  obtained  of  the  Dimect 
cnoual  and  sympathetic  nerves  near  the  skull,  when  some  loose  ^^g'jj^ 
areolar  tissue,  and  the  styloid  process  with  its  muscles,  have  been 
removed. 

Afterwards  the  dissector  may  proceed  to  remove  the  fascia  from  then 
the  constrictor  muscles  in  the  diection  of  the  fibres,  these  radi-  ™ 
iting  from  the  side  to  the  middle  line.     The  margins  of  the  two  Lower  and 
Wer  constrictor  muscles  (middle  and  inferior)  are  to  be  defined.  Jtricton***"^ 
Beneath  the  lower  one  near  the  larynx,  will  be  found  the  recur- 
Wat  nerve ;  whilst  intervening  between  the  middle  and  superior, 
^  the  stylo-pharyngeus  muscle  and  the  glosso-pharyngeal  nerve. 

To  see  the  attachment  of  the  superior  constrictor  to  the  lower  upper  con- 
JMr  and  the  pterygo-maxillary  ligament,  it  will  be  necessary  to  cut  ■t'^cto''' 
^bough  the  internal  pterygoid  muscle  of  the  right  side.     Above 
^  upper  fibres  of  this  constrictor,  and  near  the  base  of  the  skull 
(petrous  part  of  the  temporal  bone),  will  be  foimd  two  small 
Muscles  of  the  palate  which  enter  the  phar3nax : — one, — ^tensor 
Mati,  lies  between  the  internal  pterygoid  plate  and  the  pterygoid 
^^inscle ;  and  the  other, — ^levator  palati,  is  rather  farther  back, 
^Jid  larger. 

The  PHARTNX  is  situate  behind  the  nose,  mouth,  and  larynx.  Pharynx  ia 
Throo^  the  part  of  the  passage  above  the  mouth  the  air  moves  mouth  and 
^  res^ration ;  whilst  through  that  below  the  mouth  both  air  and  noee. 
tbod  are  tranamitted — ^the  air  passing  to  the  aperture  of  the  wind- 
))ipey  and  the  food  to  the  oesophagus.    Its  extent  is  from  the  base  Extent, 
^f  the  akull  to  the  cricoid  cartilage  of  the  larynx,  where  it  ends 
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in  the  oesophagus.  In  fonn  it  is  somewhat  conical,  with  the 
dilated  part  upwards,  and  the  apex  or  narrower  part  downwards. 
In  length  it  measures  from  five  to  six  inches. 

The  tube  of  the  pharynx  is  incomplete  in  front,  where  it  com- 
mimicates  with  the  cavities  above  mentioned,  but  is  quite  closed 
behind.  On  each  side  of  it  are  placed  the  trunks  of  the  carotid 
arteries,  with  the  internal  jugular  vein  and  the  accompanying 
cranial  and  sympathetic  nerves.  Behind  it  is  the  spinal  column, 
covered  by  the  deep  muscles,  viz.  longus  colli  and  rectus  capitis 
anticus  major. 

In  front  the  pharynx  is  attached  to  the  larynx,  the  hyoid  bone 
and  the  tongue,  and  to  the  bony  framework  of  the  nasal  cavity ; 
but  behind  it  is  unattached,  and  is  formed  of  thin,  fleshy  and 
membranous  strata.  In  the  posterior  wall  are  contained  elevator 
and  constrictor  muscles ;  and  at  the  upper  part  the  bag  is  farther 
completed  by  an  aponeurotic  expansion  which  fixes  it  to  the  base 
of  the  skull.     The  whole  is  lined  by  mucous  membrane. 

The  aponeurons  of  attachment  is  seen  at  the  upper  part  of  the 
pharynx,  where  the  muscular  fibres  are  absent,  to  connect  the 
tube  to  the  base  of  the  skull,  and  to  complete  the  posterior  boun- 
dary. Superiorly  it  is  fixed  to  the  basilar  process  of  the  occipital, 
and  the  petrous  part  of  the  temporal  bone,  as  well  as  to  the 
cartilage  between  the  two ;  but  inferiorly  it  becomes  thin,  and 
extends  between  the  muscular  and  mucous  strata.  On  this  mem- 
brane some  of  the  fibres  of  the  constrictor  muscles  tenninate. 
The  CONSTRICTORS  are  three  thin  muscles,  which  are  arranged 

like  scales,  the  lower  partly  overlay- 
ing the  middle,  and  the  middle  the 
upper. 

The  inferior  coTistrieior  (fig.  20,**), 
the  most  superficial  and  lowest, 
arises  from  the  side  of  the  cricoid 
cartilage,  from  the  oblique  line 
and  upper  and  lower  borders  of  the 
thyroid  cartilage,  and  from  the  port 
of  the  latter  which  is  behind  the 
oblique  line.  The  origin  is  small 
when  compared  with  the  insertioii« 
for  the  fibres  are  directed  hack- 
wards,  radiating,  and  are  insertei 
into  a  rapfU  along  the  middle  line, 
where  it  meets  the  corresponding  muscle  of  the  opposite  side. 
The  outer  surface  of  the  muscle  is  in  contact  with  the  sheath 


Fig  20*. 


*  External  view  of  the  pharynx.  1.  Buccinator  muscle.  2.  Points  to 
the  pteiygo-maxillary  ligament.  3.  OrbicuUris  oris.  6.  Mylo-hyoid.  t 
Thyro-hyoid.  9.  Chrico-thyroid.  10.  Inferior;  11.  middle;  and,  12. 
superior  constrictor. 
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of  the  catotid  artery,  and  with  the  muscles  covering  the  spinal  contact  with 
column.     The  lower  border  is  straight,  and  is  continuous  with  **• 
the  fibres  of  the  oesophagus ;  whilst  the  upper  border  overlaps 
the  fibres  of  the  middle  constrictor.     The  recurrent  nerve  enters 
beneaUi  tiie  lower  border. 

The  middle  congtridor  has  nearly  the  same  shape  as  the  pre*  Middle  con- 
ceding, that  is  to  say,  it  is  narrowed  in  front  and  expanded  "trfctor; 
behind.     Its  fibres  arise  from  the  great  comu  of  the  os  hyoides,  origin  from 
from  the  small  comu  of  the  same  bone,  and  from  the  stylo-hyoid  ^^°^  ^^®* 
ligament.     From  tlm  origin  the  fibres  radiate,  and  are  blended 
along  the  middle  line  with  the  other  muscles. 

The  surfaces  have  connections  similar  to  those  of  the  preceding 
constrictor.  The  upper  border  is  separated  from  the  superior  connoc- 
constrictor  by  the  stylo-pharyngeus  muscle  and  the  glosso-pharyn-  ^^^^* 
geal  nerve,  and  ends  on  the  aponeurosis  of  the  pharynx,  about 
an  inch  from  the  base  of  the  skull.  The  lower  border  descends 
beneath  the  inferior  constrictor ;  and  opposite  the  interval  between 
the  two  is  the  superior  laryngeal  nerve. 

The  superior  constrictor  (fig.  20,  ")  is  the  least  strong  of  the  Upper  con- 
thiee  muscles,  and  wants  the  same  regular  or  conical  form.     Its  *^''^»'- 
mgin  is  extensive,  and  is  connected  successively,  from  above  Origin  in 
do¥m,  with  the  inner  surface  of  the  internal  pterygoid  plate  (the  '""*^ 
lower  third  or  less),  with  the  pterygo-maxillary  ligament  (-),  with 
the  posterior  part  of  the  mylo-hyoid  ridge  of  the  lower  jaw,  and 
with  the  mucous  membrane  of  the  mouth  and  the  side  of  the 
tongue.     The  fleshy  fibres  pass  backwards,  and  are  inserted  on  inaertiou 
the  aponeurosis  of  the  pharynx,  as  well  as  into  the  raphS  along  ^*^A^ 
the  middle  Une, 

The  parts  in  contact  externally  with  this  muscle  are,  all  the  Contiguous 
'leep  vessels  and  nerves  of  the  neck ;  and  internally  it  is  lined  ^''^^^ 
V&e  aponeurosis  and  the  mucous  membrane.  The  upper  border 
consists  of  arched  fibres  which  are  directed  backwards  from  the 
pterygoid  plate ;  and  above  it  the  levator  palati  muscle  is  seen. 
"Hie  lower  border  is  overlaid  by  the  middle  constrictor  muscle, 
lie  attachment  to  the  pterygo-maxillary  ligament  corresponds 
^  the  origin  of  the  buccinator  muscle. 

Action  of  constrictors.  The  muscles  of  both  sides  contracting  Use  of  con- 
^  diminish  the  size  of  the  pharynx  ;  and  as  the  anterior  at-  ■^'^^"» 
^i^unents  of  the  lower  muscles  are  nearer  together  than  those 
"f  tlie  upper,  the  tube  will  be  contracted  more  behind  the  larynx 
^  near  the  head. 

In  swallowing  the  morsel  is  seized  first  by  the  middle  con- in  swiUiow- 
^ctor,  and  is  delivered  over  to  the  inferior,  by  which  it  Lb  **' 
^UTeyed  to  the  CDsophagus.    Both  muscles  act  involuntarily.    By 
^^e  contraction  of  the  upper  muscle  the  space  above  the  mouth 
*ill  be  narrowed,  so  that  the  soft  palate  being  raised,  the  upper 
I'Ortion  of  the  pharyngeal  space  can  be  shut  off  from  the  lower. 
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Dissection,  Open  the  pharynx  by  an  incision  along  its  middle, 
and,  after  removing  the  tow  from  the  interior,  keep  it  open  with 
hooks.  A  better  view  of  the  cavity  will  be  obtained  by  partly 
dividing  the  occipital  attachment  on  each  side.  The  mucous 
membrane  is  to  be  carefully  removed  below  the  dilated  extremity 
of  the  Eustachian  tube  on  the  right  side,  for  the  purpose  of  find- 
ing some  pale  muscular  fibres,  salpingo-pharyngeus,  which  descend 
&om  it. 

The  ELEVATORS  of  the  pharynx  are  two  in  number  on  each 
side,  an  external  (stylo-pharyngeus),  and  an  internal  (salpingo- 
pharyngeus). 

The  stylo-pharyngeus  (external  elevator)  may  be  read  again 
with  the  pharynx.     Its  description  is  given  in  p.  109. 

Salpingo-pharyngeus  (internal  elevator).  This  little  band  is  fixed 
by  tendon  to  the  lower  border  of  the  cartilage  of  the  Eustachian 
tube  near  the  orifice.  The  fleshy  fibres  that  succeed  end  below 
by  joining  those  of  the  palato-pharyngeus.  If  the  part  is  not 
fresh  the  muscle  may  not  be  discovered. 

Action.  This  thin  muscle  takes  but  a  small  share  in  raising 
the  pharynx  preparatory  to  swallowing ;  it  elevates  the  upper  and 
lateral  part  above  the  spot  where  the  large  external  elevaUnr  enters 
the  wall. 

The  interior  of  the  pharynx  is  wider  from  side  to  side  than  from 
before  back,  and  its  greatest  width  is  opposite  the  hyoid  bone ; 
from  that  spot  it  diminishes  both  upwards  and  downwards,  but 
much  more  rapidly  in  the  latter  than  in  the  former  directian. 
In  it  the  following  objects  are  to  be  noticed. 

At  the  top  are  situate  the  posterior  apertures  of  the  nasal 
cavity,  which  are  separated  by  the  septum  nasi ;  and  belov 
them  hangs  the  soft  palate,  partly  closing  the  cavity  of  the  mouth. 
By  the  side  of  each  nasal  aperture  is  the  trumpet-shaped  end  of 
the  Eustachian  tube. 

Below  the  soft  palate,  the  opening  into  the  mouth — ^isthmos 
faucium,  is  to  be  recognised ;  and  on  each  side  of  this  is  the 
tonsil,  which  is  placed  in  a  hollow  between  two  prominencef 
named  pillars  of  the  soft  palate, — ^the  one  proceeding  from  the 
soft  palate  to  the  side  of  the  tongue,  and  the  other  from  the  same 
part  to  the  side  of  the  pharynx. 

Next  in  order,  below  the  mouth,  comes  the  aperture  of  the 
larynx  ;  and  close  in  front  of  it  ia  the  epiglottis,  or  the  v»l'« 
which  assists  to  close  that  opening  during  deglutition.  Lowb^ 
of  all  is  the  opening  from  the  pharynx  into  the  cssophagua. 

The  apertures  into  the  pharynx  are  seven  in  number,  and  h«^ 
the  following  position  and  boundaries  : — 

The  posterior  openings  of  the  nasal  fossa  are  oval  in  form,  arf 
measure  about  an  inch  from  above  down,  but  only  half  an  inA 
across.     Each  is  constructed  in  the  dried  skull  by  the  sphenoHlr 
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and  palate  bones  above  and  below ;  by  the  vomer  inside,  and  internal 
pterygoid  plate  outside  ;  and  it  is  lined  by  mucous  membrane. 

The  JButtadUan  tube  is  a  canal,  partly  osseous,  partly  cai^  Biwtachian 
tilaginous,  by  which  the  tympanic  cavity  of  the  ear  communicates  *"^' 
with  the  external  air.     Only  the  cartila^ginous  part  that  is  exter- 
nal to  the  bone  can  be  now  seen. 

If  the  mucous  membrane  be  removed  from  the  tube  on  one  cartiia^- 
side,  the  cartilaginous  part  appears  to  be  nearly  an  inch  long.  2J'JJc^n!j 
It  is  narrow  superiorly,  where  it  is  fixed  to  the  margins  of  a 
groove  between  the  petrous  part  of  the  temporal  and  the  sphenoid  haa  a  wide 
bone ;  but  it  increases  in  width  as  it  is  directed  downwards  to  the  ^^^^"^^'^ 
pharynx,  and  ends  by  a  wide  aperture  inside  the  internal  ptery- 
goid plate,  and  on  a  level  with  the  inferior  meatus.     Its  opening 
in  the  pharynx  is  oval  in  form;  and  the  inner  side,  which  is 
larger  than  the  outer,  projects  forwards,  giving  rise  to  a  trumpet- 
shaped  mouth. 

This  part  o{  the  tube  is  constructed  by  a  triangular  piece  of  !•  a  bent 
cartilage,  whose  margins  are  bent  downwards  so  as  to  enclose  a  ^^^ 
narrow  space  ;  but  at  the  imder  aspect  the  cartilage  is  deficient, 
and  the  wall  is  formed  by  fibrous  membrane.     Closely  united  to  Mucous 
the  pterygoid  plate,  the  tube  is  covered  by  the  mucous  mem-  Svers  and 
bnne ;  and  through  it  the  mucous  lining  of  the  cavity  of  the  ^~  ^t. 
tympanum  is  continuous  with  that  of  the  pharynx. 

The  isthmus  faucium  is  the  narrowed  channel  between  the  Opening  of 
mouth  and  the  fauces,  whose  size  is  altered  by  the  elevated  or     *  **"**' 
pendent  position  of  the  soft  palate.     The  space  is  bounded  below 
by  the  root  of  the  tongue ;  above  by  the  soft  palate ;    and  on 
each  side  by  the  projecting  anterior  arches  of  the  soft  palate, 
wbich  are  named  pillars  of  the  fauces. 

The  aperture  of  the  larynx  is  wide  in  front,  where  it  is  bounded  Upper 
^  the  epiglottis,  and  pointed  behind  between  the  ary  tamoid  car-  2Iyi«f  ** 
tiUges.  The  sides  are  sloped  from  before  back,  and  are  formed 
^  folds  of  the  mucous  membrane  extending  between  the  ary- 
tttioid  cartilages  and  the  epiglottis.  Posteriorly  it  is  limited 
^  the  comicula  laryngis,  and  by  the  arytaenoid  muscle  covered 
1^  mucous  membrane.  During  respiration  this  aperture  is  un- 
(^Wacted,  but  in  the  act  of  deglutition  it  is  closed  by  the 
^ottis. 

The  opening  into  the  cesophagus  is  the  narrowest  part  of  the  Beginning  of 
PWynx,  and  is  opposite  the  cricoid  cartilage  and  the  fifth  cervical  "^'P'***^"* 
Vertebra.     Internally  the  mucous  membrane  in  the  oesophagus  is 
Mer  than  that  in  the  pharynx ;    and  externally  the  point  at 
^ch  the  pharynx  ends  is  marked  by  a  slight  contraction,  and 
V  *  change  in  the  direction  of  the  muscular  fibres. 
The  SOFT  PALATB   (velum  pendulum  palati)   is  a  moveable  Soffc  palate 
^'ibnctaxe  between  the  mouth  and  the  pharynx,  which  can  either  mouth ;° 
tlose  the  isthmus  of  the  fauces,  or  cut  off  the  passage  to  the  nose, 
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according  as  it  is  depressed  or  elevated.  In  the  usual  position  of 
the  soft  palate  (the  state  of  relaxation)  the  anterior  surface  U 
somewhat  curved,  and  is  continuous  with  the  roof  of  the  mouth, 
whilst  the  opposite  surface  is  convex  and  turned  to  the  pharynx. 
The  upper  bonier  is  fixed  to  the  posterior  margin  of  the  hard 
]>alate ;  and  each  lateral  part  joins  the  pharynx.  The  lower 
border  is  free,  and  presents  in  the  centre  a  conical  pendulous 
part — ^the  uvula.  Along  the  middle  line  is  a  slight  ridge,  in- 
dicative of  the  original  separation  into  two  halves. 

Springing  from  the  lower  part  of  the  soft  palate,  near  the 
uvula,  are  two  folds  on  each  side,  containing  muscular  fibres, 
which  are  directed  downwards  on  the  sides  of  the  isthmus  faucium. 
These  are  named  arches  or  pillars  of  the  palaU,  and  are  distin- 
guished from  one  another  by  their  relative  position.  The  anterior 
reaches  from  the  fore  part  to  the  side  of  the  tongue  near  the 
root ;  and  the  posterior,  longer  than  the  other,  is  continued  from 
the  lower  border  to  the  side  of  the  phar}Tix.  As  they  diverge 
from  their  origin  to  their  termination,  they  limit  a  triangular 
space  in  which  the  tonsil  lies. 

The  velum  consists  of  an  aponeurosis,  with  muscles,  vessels, 
nerves,  and  mucous  glands ;  and  the  whole  is  enveloped  by  the 
mucous  membrane. 

Dissection.  Some  of  the  muscles  of  the  palate  are  readily  dis- 
played, but  others  require  care  in  their  dissection. 

On  the  right  side  the  two  principal  muscles  of  the  soft  palate 
— the  elevator  and  tensor,  are  very  plain.  These  have  been 
partly  dissected  on  the  outside  of  the  pharynx ;  but  to  follow 
them  to  their  termination,  let  the  upper  attachment  of  the 
pharynx  on  the  same  side,  the  salpingo-phaiyngeus,  and  the  part 
of  the  superior  constrictor  which  arises  from  the  internal  ptery- 
goid plate,  be  cut  through.  The  levator  will  be  fully  laid  bare 
by  the  removal  of  the  mucous  membrane,  and  the  muscular  fibres 
covering  its  lower  part.  The  tendon  of  the  tensor  palati  should 
then  be  followed  round  the  hamular  process  of  the  pterygoid 
plate  ;  and  its  situation  in  the  palate  beneath  the  levator  shouhl 
be  made  evident.  The  position  of  the  Eustachian  tube  with 
respect  to  those  muscles  should  be  ascertained. 

On  the  left  side,  the  mucous  membrane  is  to  be  raised  with  care 
from  the  posterior  surface  of  the  palate,  to  obtain  a  view  of  the 
superficial  muscular  fibres.  Immediately  beneath  the  mucous  cover- 
ing are  some  fine  transverse  fibres  of  the  palato-pharyngeus  muscle ; 
and  beneath  them,  in  the  middle  line,  the  longitudinal  fibres  of 
the  azygos  uvula).  A  deeper  set  of  fibres  of  the  palato-phaiyn- 
geus  is  to  be  followed  beneath  the  levator  and  azygos  muscles. 

The  student  should  remove  next  the  mucous  membrane  from 
the  muscular  fibres  contained  in  the  arches  of  the  palate,  and 
should  follow  these  upwards  and  downwards.     In  order  to  see 
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them  in  the  anterior  fold,  it  will  1>e  necessaiy  t«  take  the  mem- 
biaD«  iiwa  the  anterior  suriace  of  the  palate.  If  the  part  is  not 
tolerably  beeii,  some  of  the  paler  fibres  may  not  be  visible. 

Apontttrorit  of  the  loft  palate.  Giving  etrength  to  the  velum  is 
«  thin  but  firm  aponenioBis,  which  is  attached  to  the  hard  palate, 
^niis  membrane  becomes  thinner  as  it  descends  in  the  velum ; 
and  it  is  joined  by  the  tendon  of  the  tensor  palati  muscle. 

The  KUBCLB8  of  the  soft  palate  are  four  on  each  side, — an  ele- 
valcir  and  tensor  ;  together  with  the  palato-glossns  and  palato- 
]diai7ngens,  which  act  as  deprcssoTS  in  swallowing.  In  addition 
there  is  a  small  median  azygos  muscle. 

The  LEVATOR  PALATI  (fig.  SI  *)  IS  a  thick,  loundish  muscle, 
which  is  partly  situate  outside  the  pharynx.  It  arue)  from  the 
TOiilet  surface  of  the  apex  of  the  petrous  portion  of  the  temporal 
bone,  and  from  the  inner  and  hinder  part  of  the  cartilage  of  the 
Eoatachian  tube.  The  fibres  descending  enter  the  pharynx  above 
the  superior  constrictor,  and  then  spread  out  in  the  soft  palate, 
where  they  join  along  the  middle  line  with  those  of  the  muscle 
of  the  opposite  side. 

Outside  the  pharynx  this  muscle  rests  against  the  Eustachian 


Fig.  21.* 


idlalHt 


tabe.  In  the  palate  it  forms  a  stratum  that  reaches  the  whole 
depth  of  that  structure,  and  is  embraced  by  two  planes  of  fibres 
of  the  palato-pharyngeus  (*). 

Actum.   It   tilts   backwards   the  free  edge  of  the   soft   palate  Uh 
towards  the  pharynx  so  as  to  enlarge  the  isthmns  faucium,  and  to  '"'  C 
shut   off  with   the   contracted  pharynx  the   nose  openings.      In 
swallowing  it  is  raised  and  is  arched  ever  the  bolus  passing  from 

S.  LcTBtor  paUb.     i.  FaUto- 
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the  mouth  to  the  phaxynx.  For  its  action  on  the  Eustachian 
tabe,  see  Tensor  palatL 

The  TENSOB  vel  circumflexus  palati  (fig.  21,  *)  arises  like 
the  preceding  outside  the  phar3rnx,  and  is  a  thin  riband-like 
band,  situate  between  the  internal  pterygoid  plate  and  muscle. 
About  one  inch  and  a  half  wide  at  its  origin,  it  is  attached  to  the 
slight  depression  (scaphoid  fossa)  at  the  root  of  the  internal 
pterygoid  plate,  to  the  outer  and  fore  part  of  the  Eustachian  tube, 
and  still  farther  out  to  the  spinous  process  of  the  sphenoid,  and 
to  the  vaginal  (tympanic)  process  of  the  temporal  bone.  In- 
feriorly  the  fleshy  fibres  end  in  a  tendon,  which,  entering  the 
pharynx  between  the  attachments  of  the  buccinator  muscle,  is 
reflected  round  the  hamular  process,  and  is  inserted  into  about 
half  an  inch  of  the  posterior  border  of  the  palate,  viz.  from  the 
central  spine  to  a  projecting  point ;  and  inferiorly  into  the 
aponeurosis  of  the  velum. 

As  the  tendon  winds  round  the  bone,  it  is  thrown  into  folds ; 
and  between  the  two  is  a  bursa.  In  the  soft  palate  it  lies  be- 
neath the  levator  muscle.  The  Eustachian  tube  is  directed 
inwards  between  this  muscle  and  the  preceding. 

Action,  Acting  from  the  skull  the  muscle  will  fix  and  make 
tense  the  lateral  part  of  the  soft  palate ;  but  its  movements  will 
be  very  limited,  seeing  that  the  tendon  is  inserted  partly  into 
the  palate  bone. 

If  the  soft  palate  is  fixed  by  the  depressor  muscles,  the  levator 
and  tensor,  taking  their  fixed  points  below^  can  open  the  Eusta- 
chian tube,  as  in  swallowing. 

The  palatoglossus  musglb  (constrictor  isthnu  faucium)  is  a 
small,  pale  band  of  fibres,  whidi  is  contained  in  the  anterior 
arch  of  the  soft  palate.  It  is  connected  inferiorly  with  the 
lateral  surface  and  the  dorsum  of  the  tongue ;  from  this  spot  the 
fibres  ascend  before  the  tonsil  to  the  anterior  aspect  of  the  soft 
palate,  where  they  form  a  thin  muscular  stratum,  and  join  those 
of  the  fellow  muscle  along  the  middle  line. 

At  its  origin  the  muscle  is  blended  with  the  glossal  muscles, 
and  at  its  insertion  it  is  placed  before  the  tensor  palatL 

Action.  The  palato-glossus  narrows  the  fauces,  the  muscles  of 
opposite  sides  moving  inwards  towards  each  other,  and  separates 
from  the  mouth  the  morsel  to  be  swallowed. 

If  the  tongue  is  fixed  the  muscle  will  draw  down  and  render 
tense  the  soft  palate. 

The  PALATO-PHARTNOEUS  is  much  larger  in  size  than  the 
preceding  muscle,  and  gives  rise  to  the  eminence  of  the  posterior 
pillar  of  the  soft  palate.  The  muscle  is  attached  below  to  the 
posterior  border  of  the  thyroid  cartilage,  some  fibres  blending 
with  the  contiguous  portion  of  the  pharynx ;  and  it  decussates 
across  the  middle  line  with  corresponding  fibres  of  tbe  xausde  of 
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tlie   oppodte  side  (Merkel).*     Ascending  thence  behind    the  Attach- 


the  fibres  enter  the  side  of  the  palate,  and  separate  into  ™^^'* 
two  fleshy  strata  (fig.  21,  ^).  The  posterior  of  the  two,  thin  and 
in  contact  with  the  mucous  membrane,  joins  at  the  middle  line 
ft  like  offset  of  its  fellow.  The  deeper  or  anterior  stratum,  much 
the  strangest,  enters  the  substance  of  the  palate  between  the 
levator  and  tensor,  and  joins  at  the  middle  line  the  corresponding 
put  of  the  opposite  muscle,  whilst  some  of  the  upper  fibres  end 
OQ  the  aponeurosis  of  the  palate. 

In  the  palate  the  muscle  encloses  the  levator  palati  and  azygos 
vrolte  between  its  two  strata. 

Action,   Taking  its  fixed  point  at  the  thyroid  cartilage  the  ^^ : 
mnscle  depresses  and  makes  tense  the  soft  palate.  ^  ^^^  * 

During  the  act  of  swallowing  both  muscles  move  back  the  in  swallow. 
lower  edge  of  the  soft  palate  towards  the  pharynx ;  and  ap- 
]«oaching  each  other,  form  an  oblique  plane  for  the  downward 
direction  of  the  food :  in  that  state  the  uvula  lies  in  the  interval 
between  the  two. 

The  AZYGOS  UYULJE  (fig.  21, ')  is  situate  along  the  middle  line  Axygos 
of  the  velum  near  the  posterior  surface.     The  muscle  consists  of  ^J^e  along 
two  narrow  slips  of  pale  fibres,  which  arise  from  the  spine  at  the  middle; 
posterior  border  of  the  hard  palate,  or  from  the  contiguous  apon- 
eurosis, and  end  inferiorly  in  the  tip  of  the  uvula.     Behind  this  attach- 
mnscle,  separating  it  from  the  mucous  membrane,  is  the  thin 
stratum  of  the  palato-pharyngeus. 

Action,  Its  fibres  elevate  the  uvula,  shortening  the  mid  part  Use. 
of  the  soft  palate,  and  turn  that  process  backwards. 

The  tontU  is  a  collection  of  follicular  capsules  resembling  those  TonsU  is 
on  the  dorsum  lingusB,  which  is  placed  close  above  the  base  of  the  ^u^^S^f 
tongue,  and  between  the  arches  of  the  soft  palate.      Each  is  palate. 
nmndish  in  shape,  but  variable  in  size,  and  apertures  are  appa- 
rent on  its  surface.     Externally  the  tonsil  is  situate  opposite 
the  superior  constrictor  muscle  and  the  angle  of  the  lower  jaw ; 
and  when  enlai^ed  it  may  press  against  the  internal  carotid 
Uood-vesseL 

The  apertures  on  the  Surface  lead  to  rounded  terminal  recesses  Formed  of 
at  hollows  which  are  lined  by  mucous  membrane.     External  to  j{2^  ^^ 
each  recess  is  a  layer  of  small  closed  capsules  which  are  seated 
in  the  tissue  beneath  the  mucous  membrane,  and  are  filled  with 
a  gra3rish  substance  containing  ceUs  and  nucleaivlooking  bodies. 
No  openings  from  the  capsules  are  to  be  recognised  in  the 

Its  arteries  are  numerous  and  are  derived  from  the  facial,  Vesaela. 

*  Dr.  Herkel,  in  the  elaborate  work  before  referred  to,  states  that  this 
nude  has  no  firm  fixed  attachment  below,  and  that  it  ends  altogether  in 
the  wan  of  the  pharynx,  decnssating  wilh  the  muscle  <^  the  oppoate  side. 
This  MWrtioB  doet  not  aoogid  with  my  es^terienoe. 
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lingual,  ascending  pharyngeal,  and  internal  maxillary  branches 
of  the  external  carotid.  Its  veins  have  a  plexiform  arrangement 
on  the  outer  side.  Nerves  are  furnished  to  it  from  the  Mth  and 
glosso-pharyngeal  cranial  nerves. 

The  mucous  mcTtibrane  of  the  pharynx  is  continuous  anteriorly 
with  the  lining  of  the  mouth,  nose,  and  larynx.  Covering  the 
soft  palate  and  its  numerous  small  glands  (palatine),  the  mem- 
brane is  continued  to  the  tonsils  on  each  side,  and  is  prolonged 
by  the  Eustachian  tube  to  the  tympanum.  In  front  of  each 
arytssnoid  cartilage  it  encloses  a  mass  of  muciparous  glands  (ary- 
tsenoid).  Inferiorly,  it  is  continued  by  the  oesophagus  to  the 
stomach. 

The  mucous  membrane  is  better  provided  with  glands  in  the 
upper,  than  in  the  lower  part  of  the  pharynx ;  and  its  character, 
near  the  different  apertures,  resembles  that  of  the  membrane 
lining  the  cavities  communicating  with  the  pharynx.  Its  epi- 
thelium is  scaly  below  the  nares  (Henle) ;  but  is  columnar  and 
ciliated  above  that  spot,  where  only  the  air  is  transmitted. 

Beginning  of  the  ossophagus.  In  addition  to  what  has  been  said 
of  the  commencement  of  the  oesophagus,  and  its  connections  in 
the  neck,  it  may  be  added  that  this  tube  i3  much  smaller  than 
the  pharynx,  and  that  the  walls  are  flaccid. 

On  dissection  the  gullet  will  be  found  to  consist  of  two  layers 
of  muscular  fibres,  with  a  lining  of  mucous  membrane. 

The  external  layer  is  formed  of  longitudinal  fibres,  which  begin 
opposite  the  cricoid  cartilage  by  three  bundles,  anterior  and  two 
lateral ; — ^the  former  is  attached  to  the  ridge  at  the  back  of  the 
cartilage,  and  the  others  joiu  the  inferior  constrictor.  The  in- 
ternal layer,  on  the  other  hand,  is  formed  of  circular  fibres,  which 
are  continuous  with  those  of  the  constrictor.  The  structure  of 
the  oesophagus  is  described  more  fully  in  the  dissection  of  the 
thorax. 


Section  XII. 


CAVITY  OF  THE  MOUTH. 


The  cheeks,  the  lips,  and  the  teeth,  are  to  be  examined  with 

the  mouth,  as  all  may  be  considered  accessory  parts. 
3louth.  The  Mouth.  The  cavity  of  the  mouth  is  situate  below  that 

of  the  nose,  and  extends  from  the  lips  in  front  to  the  isthmus  of 
Situation,     ^^  fauces  behind.     Its  boundaries  are  partly  osseous  and  partly 

muscular,  and  its  size  depends  upon  the  position  of  the  lower 
fiirm,  jaw  bone.     When  the  lower  is  moderately  removed  from  the 

upper  jaw,  the  mouth  is  an  oval  cavity,  with  the  foUowing 
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boondaries.  The  roof  is  concave,  is  constituted  by  the  hard  and  bounda- 
and  soft  palate,  and  is  limited  anteriorly  by  the  arch  of  the  ^^' 
teeth.  In  the  floor  is  the  tongue,  bounded  by  the  arch  of  the 
lower  teeth ;  and  beneath  the  tip  of  that  body  is  the  frsenum 
lingiUB,  with  the  sublingual  gland  on  each  side.  Each  lateral 
boundary  consists  of  the  cheek  and  the  ramus  of  the  lower  jaw ; 
and  in  it,  near  the  second  molar  tooth  in  the  upper  jaw,  is  the 
opening  of  the  parotid  duct.  The  anterior  opening  of  the  mouth 
is  bounded  by  the  lips,  and  the  posterior  corresponds  with  the 
anterior  pillars  of  the  soft  palate. 

The  mttcovs  membrane  is  much  thicker  on  the  hard  than  the  Lining  of 
soft  parts  bounding  the  mouth  ;  it  lines  the  interior  of  the  cavity,  *^®  °»outh 
and  is  reflected  over  the  tongue.     Anteriorly  it  is  continuous 
with  the   tegument,   and   posteriorly  with   the   lining   of  the 
pharynx. 

On  tracing  its  arrangement  the  membrane  is  seen  to  form  a  differs  in 
amall  fold — ^framulum,  between  each  lip  and  the  front  of  the  ^*'"^' 
corresponding  jaw. 

On  the  bony  part  of  the  roof  it  is  thick  and  thrown  into  folds,  on  roof, 
and  covers  vessels,  ner\'cs,  and  glands ;  but  on  the  soft  palate 
it  is  smooth  and  thinner.     Along  the  middle  of  the  palate  is  a 
ridge,  which  ends  in  front  in  a  small  papilla. 

In  the  floor  of  the  mouth  the  membrane  forms  the  framum  floor, 
lingusD  beneath  the  tip  of  the  tongue,  and  sends  tubes  into  the 
openings  of  the  Whartonian  and  sublingual  ducts ;  whilst  on 
each  side  of  the  fra;num  it  is  raised  into  a  ridge  by  the  sub- 
jacent sublingual  gland. 

On  the  interior  of  the  cheek  and  lips  the  mucous  lining  is  check,  and 
smooth,  and  is  separated  from  the  muscles  by  small  buccal  and    ^ 
labial  glands  in  addition  to  the  ordinary  submucous  tissue. 

Over  the  whole  oral  cavity,  but  especially  on  the  lips,  are 
papillaa  for  the  purpose  of  touch.     The  epithelium  covering  the  Epithelium. 
membrane  is  of  the  scaly  nucleated  variety. 

The  CHEEK  extends  from  the  commissure  of  the  lips  to  the  Cheek :  • 
ramus  of  the  lower  jaw,  and  is  attached  above  and  below  to  the  extent 
alveolar  process  of  both  jaws  on  the  outer  aspect.     The  chief  JJ^**"^°' 
constituent  of  the  cheek  is  the  fleshy  part  of  the  buccinator 
muscle.     On  the  inner  surface  of  this  is  the  mucous  membrane  ; 
and  on  the  outer  the  integuments,  with  some  muscles,  vessels, 
and  nerves.      The  parotid  duct  perforates  the  cheek  near  the 
second  molar  tooth  of  the  upper  jaw. 

The  LIPS  surround  the  opening  of  the  mouth  ;  they  consist  of  lips, 
the  fleshy  part  of  the  orbicularis  oris  muscle,  covered  externally  formed  bjr 
by  integument,  and  internally  by  mucous  membrane.     The  lower  orWcuUns : 
1^  ia  the  larger  and  more  moveable  of  the  two.     Betw^een  the 
busenlar  structure  and  the  mucous  covering  lie  the  labial  glands  ; 
and  in  the  Bubetance  of  each  lip,  nearer  the  inner  than  the  outer 
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surface,  and  at  the  line  of  junction  of  tlie  two  parts  of  the  orbi- 
cularis, is  placed  the  arch  of  the  coronary  artery. 

Teeth.  In  the  adult  there  are  sixteen  teeth  in  each  jaw,  which 
are  set  in  the  alveolar  borders  in  the  foim  of  an  arch,  and  are 
surrounded  by  the  gums.  Each  dental  arch  has  its  convexity 
turned  forwards ;  and,  commonly,  the  arch  in  the  maxilla  over- 
hangs that  in  the  mandible  when  the  jaws  are  in  contact.  The 
teeth  are  similar  in  the  half  of  each  jaw,  and  have  received  the 
following  names : — ^the  most  anterior  two  are  incisors,  and  the 
one  next  behind  is  the  canine  tooth ;  two,  still  farther  back,  are 
the  bicuspids;  and  the  last  three  are  molar  teeth.  Moreover, 
the  last  molar  tooth  has  been  called  also  "  dens  sapientise,"  from 
the  late  period  of  its  appearance.  The  names  applied  to  the 
teeth  indicate  very  nearly  the  part  they  perform  in  mastication ; 
thus  the  incisor  and  canine  teeth  act  as  dividers  of  the  food, 
whilst  the  bicuspid  and  molar  teeth  serve  to  grind  the  aliment 

The  several  parts  of  the  teeth,  viz.  the  crown,  fang,  and 
neck ;  the  general  and  special  characters  of  those  parts  in  the 
different  groups  of  teeth ;  and  the  structure  of  the  different  com- 
ponents of  a  tooth,  must  be  referred  to  in  some  general  treatise 
on  anatomy. 


Section  XIII. 


DISSECTION  OF  THE  NOSE. 


Directions.  To  obtain  a  view  of  the  interior  of  the  nose,  it  will  be  neces- 
sary to  make  a  longitudinal  section  through  the  base  of  the  skull. 
Whilst  the  student  is  examining  the  boundaries  of  the  nose  he 
will  derive  advantage  from  being  provided  with  a  vertical  section 
of  a  dried  nasal  cavity. 

Dissection.  Dissectum,  Before  making  the  necessaiy  sawing  of  the  bone, 
the  loose  part  of  the  lower  jaw  on  the  right  side  should  be  taken 
away ;  further,  the  tongue,  hyoid  bone,  and  larynx,  all  united, 
may  be  detached  from  the  opposite  half  of  the  lower  jaw,  and 
laid  aside  till  the  dissector  is  ready  to  use  them. 

Cut  through      On  the  right  side  of  the  middle  line  saw  through  the  frontal 

with  saw.  ^^^  nasal  bones,  the  cribriform  plate  of  the  ethmoid,  and  part 
of  the  body  of  the  sphenoid  bone,  without  letting  the  saw  descend 
into  the  nasal  cavity. 

Next  the  roof  of  the  mouth  is  to  be  turned  upwards,  and  the 
soft  parts  are  to  be  divided  on  the  right  of  the  median  line, 
opposite  the  cut  in  the  roof  of  the  nose.  The  saw  is  then  to 
te  carried  through  the  hard  palate  on  the  right  side  of  the 
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septum  nasi,  and  through  the  body  of  the  sphenoid  bone  in  such 
ft  direction  as  to  make  the  cut  join  the  incision  above. 

The  piece  of  the  skull  is  now  easily  separated  into  two  parts, 
rigjit  and  left ;  and  by  proceeding  as  above  directed,  the  delicate 
bones  of  the  nose  are  less  injured  than  they  would  be  by  sawing 
oofntiniiously  in  one  direction.  The  right  half  will  serve  for  the 
ezaxmnation  of  the  meatuses,  and  the  left  will  show  the  septum 
nasi,  after  the  mucous  membrane  has  been  removed. 

The  CAViTT  OF  THE  NOSE  IB  *placed  in  the  centre  of  the  bones  Situation  of 
of  the  face,  being  situate  above  the  mouth,  below  the  cranium,  ^^'^^ 
mod  between  the  orbits,  and  the  sinuses  of  the  superior  maxil- 
laij  bones.     This  space  is  divided  into  two  parts — ^nasal  fossae,  Divinion 
— by  a  vertical  partition.  ^^^  *^o- 

£ach  fossa  is  larger  below  than  above ;  and  is  flattened  in  Form. 
farm,  so  that  the  measurement  from  before  back  or  above  down 
exceeds  much  that  from  within  out.  It  commimicates  with  both  openings. 
the  &ce  and  the  pharynx  by  apertures  named  nares,  and  has 
alao  apertures  of  communication  with  the  sinuses  in  the  sur- 
xunnding  bones,  viz.  frontal,  ethmoid,  sphenoid,  and  superior 
m&xillary.  In  each  fossa  are  to  be  examined  a  roof  and  floor, 
an  inner  and  outer  wall,  and  an  anterior  and  posterior  opening. 

The  roof  is  somewhat  arched,  and  is  formed  by  the  cribriform  Roof, 
plate  of  the  ethmoid  bone  in  the  centre;  by  the  frontal  and 
nasal  bones  and  the  cartilages  in  front ;  and  by  the  body  of  the 
sphenoid,  the  sphenoidal  spongy  bone,  and  the  os  palati,  at  the 
posterior  part  In  the  dried  skull  many  apertures  exist  in  the 
ethmoid  bone  for  the  branches  of  the  olfactory  nerve ;  and  in  the 
front  of  the  body  of  the  sphenoid  is  the  opening  of  its  sinus. 

The  floor  is  slightly  hollowed  from  side  to  side,  and  in  it  are  Floor. 
found  the  palate  and  superior  maxillary  bones — their  palate  pro- 
cesses.    Near  the  front  in  the  dry  skull  is  the  incisor  foramen 
leading  to  the  anterior  palatine  fossa. 

The  inner  boundary  (septum  nasi)  is  partly  osseous  and  partly  inner 
cartilaginous.     The  osseous  part  is  constructed  by  the  vomer,  ^""^^•'y 
by  the  perpendicular  plate  of  the  ethmoid  bone,  and  by  those  Partly 
parts  of  the  frontal  and  nasal  with  which  this  last  bone  articu-  ' 

lates.  The  irregular  space  in  front  in  the  prepared  skull  is  filled  partly  caru- 
by  the  triangtUar  cartilage  of  the  septum,  which  forms  part  of  the  **«^<>^*^ 
partition  between  the  nostrUs,  and  supports  the  cartilages  of  the 
anterior  aperture.  Fixed  between  the  vomer,  the  ethmoid  plate, 
and  the  nasal  bones,  the  cartilage  rests  anteriorly  on  the  median 
xidge  between  the  superior  maxillae,  and  projects  even  between 
the  cartilages  of  each  nostriL  The  septum  nasi  is  commonly 
bent  to  one  side. 

The  outer  boundary  has  the   greatest  extent  and   the  most  Outer 
inegolar  surfEice.     Six  bones  enter  into  its  formation,  and  they  ^**'****'>'» 
come  in  the  following  order  from  before  backwards : — ^the  naaal 
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and  BUperior  maxillaiy ;  the  smalt  os  unguis  with  the  kterol  mass 
of  the  ethmoid  bone ;  and  posteriorly  the  ascending  part  of  the 
■•  pal&te  Lone,  with  the  internal  pt«iygoid  plate  of  the  sphenoid 
bone  :.  of  these,  the  nasal,  ungual,  and  ethmoidal  reach  only 
about  half  way  irom  roof  to  floor,  whilst  the  othera  extend  thv 
whole  depth.  Altogether  iu  front  of  the  hones,  the  lateral  carti- 
lages may  be  said  to  construct  part  of  this  boundary. 

On  this  wall  are  tliree  convoluted  osseous  pieces,  nnined  tportgy 

■ximtoT'  *"  ("rW'wfe  btmea  (fig.  22),  whiut  project  into  the  cavity  ; — ^the 

■puugr        two  upper, '  and  ',  are  processes  of  the  ethmoid,  hut  the  lower 

'  one,   ',  is  a  separate  hone — the  inferior   spongy.      The   spongy 

bones  ate  confined  to  a  certain  portion  of  the  outer  wall,  and 

their  extent  would  he  limited  by  a  line  continued  nearly  verti- 


rig.22.» 


■•InvfiilUr 


^owa. 


cally  upwards  to  the  roof  of  the  cavity  from  both  the  front  and 
back  of  the  hard  palate.  Between  each  turbinate  bone  and  the 
wall  of  the  none  is  a  longitudinal  hollow  or  meatus  ;  and  into 
these  hollows  the  nasal  duct  and  the  sinuses  of  the  surrounding 
bonee  open. 

The  mtahaa  are  the  spaces  arched  over  by  the  spongy  bones ; 
and  OS  the  bones  are  limited  to  a  certain  part  of  the  out«T  wall, 
so  ore  the  spaces  beneath  them. 

*  5p0Dg7  bcmea  and  meatusea  of  tbs  nasal  cavi^.  E.  Upper  spong; 
bone.  6.  Middle  spongy  bone,  7.  Inferior  spongj  bon«.  The  three 
meatusee  nro  tlie  spaces  hencnth  the  spongy  bime*.  Above  the  npper 
spongy  bone  is  tbe  fourth  or  rudimentuy  mutoB.  S.  Opening  of  the 
EuatMcbiaa  tube.     Tbe  woodcot  shows  alio  the  gUiidi  of  the  Boaa. 
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The  upper  one  (fig.  22)  is  the  smallest  and  Btraightest  of  the  Upper 
three  meatuses,  and  equals  in  length  about  the  posterior  half  of  ™^  ^' 
the  space  included  by  the  vertical  lines  before  mentioned.     Into 
it  the  posterior  ethmoidal  sinuses  open  at  the  front ;  and  at  its 
posterior  part,  in  the  dried  bone,  is  the  spheno-palatine  foramen 
by  which  nerves  and  vessels  enter  the  nose. 

The  middle  meatus  (fig.  22)  is  longer  than  the  preceding ;  it  Middle 
is  curved  upwards  in  front,  and  reaches  all  across  the  spcuse  re-  ^^  *"* 
fiened  to  on  the  outer  wall.     Anteriorly  it  communicates  by  a 
limnel-shaped  passage  (infundibulum)  with  the  frontal  sinus  and 
the   anterior  ethmoidal  cells ;  and  near  its  middle  is  a  small 
aperture,  which  leads  into  the  cavity  of  the  upper  jaw. 

The  inferior  meaitis  (fig.  22)  is  straighter  than  the  middle  one.  Lower 
and  rather  exceeds  the  width  of  the  included  space  on  the  outer  ™«*t«»^ 
wall ;  and  when  the  bone  is  clothed  by  the  mucous  membrane 
the  space  extends  still  farther  forwards.     In  its  front  is  the 
opening  of  the  ductus  ad  nasum. 

Occasionally  there  is  a  small  fourth  or  rudimentary  meatus  Fourth 
above  the  rest,  which  conmiimicates  with  a  posterior  ethmoidal  ™®**»"' 
celL 

The  nares.     In  the  recent  condition  of  the  nose  each  fossa  has  Narea. 
a  distinct  anterior  opening  in  the  face,  and  another  in  the  pha- 
rynx ;  but  in  the  skeleton  there  is  only  one  common  opening  in 
front  for  both  sides.     These  apertures,  and  the  parts  bounding 
them,  have  been  before  described  (pp.  32  and  132). 

The  mucous  membrane  lining  the  nasal  fossa  is  called  the  Mucous 
pitoitary  or  Schneiderian  membrane  ;  and  from  its  blending  noie*  ^  * 
with  the  periosteum  it  acquires  much  strength.  It  is  continuous 
with  the  integument  at  the  nostril,  and  with  the  membrane 
lining  the  phaiynx  through  the  posterior  opening  :  moreover,  it 
is  also  continuous  with  the  mucous  membrane  of  the  eyeball, 
and  with  that  of  the  different  sinuses,  viz.  frontal,  ethmoidal, 
sphenoidal,  and  maxillary. 

The  foramina  in  the  dry  bones,  which  transmit  nerves  and  Some  fom- 
vessels,  are  entirely  closed  by  the  membrane,  viz.  incisor,  spheno-         ^       • 
palatine,  and  the  holes  in  the  cribriform  plate ;  but  the  apertures  others  di- 
that  lead  to  the  sinuses  and  the  orbit  are  only  somewhat  dimi-  ™*^»^«<*  ^y 
nished  by  the  lining  they  receive :  the  membrane  is  stretched 
over  the  opening  of  the  ductus  ad  nasum,  forming  a  fiap  or  valve 
to  close  the  aperture. 

The  characters  of  the  membrane  in  the  lower  part  of  the  nose 
differ  greatly  from  those  of  the  same  layer  near  the  roof. 

In  the  lower  region  of  the  nose,  through  which  the  air  passes  Differs  on 
to  the  lungs,  the  membrane  is  thick,  and  closely  united  to  the  JJSSf^a  in 
subjacent  periosteum  and  perichondrium ;  and  on  the  margins  sinusets. 
of  the  two  inferior  spongy  bones  it  is  projected  somewhat  by  the 
large  submucous  vessels,  so  as  to  increase  the  extent  of  surface. 
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In  tbe  canala  and  Biatuee  it  is  very  thin.  Near  the  noetril  it  ig 
fumislicd  with  papilln,  ^d  amall  hain  (vibriBue). 

The  surlace  ia  covered  bj  the  apertnrefl  of  branched  mncoua 

glands,  which  aie  in  greatest  abundance,  and  of  loi^est  size, 

about  the  middle  and  posterior  parts  of  the  nasal  foess  (fig.  22). 

and  npithfr  In  the  lower  part  of  the  noee,  and  in  the  sinuses,  the  epithelium 

Hum.  ig  gf  t),g  columnar  ciliated  kind ;  but  it  becomes  l&minated  or 

scaly  in  the  dilatation  (vestibule)  inside  the  nostril. 

Olfactory  region  (fig.  23). — This  is  the  part  of  the  nose  in  which 
the  olfactory  nerve  u  distri- 
buted ;  and  it  is  therefore  the 
seat  of  the  sense  of  smell 

This  region  ia  situate  at 
the  top  of  the  nasal  cavity, 
and  is  confined  to  the  surfoce 
of  the  roof  formed  by  the 
cribriform  plate  of  the  eth- 
moid ;  to  a  portion  of  the 
outer  wall  constructed  I7 
the  lateral  mass  of  the  eth- 
moid bone  ;  and  to  a  cor- 
lesponding  extent  of  tlie 
septum,  viz.  about  one  third. 
The  mucous  membrane  in 
the  olfactory  region  differs 
much  from  that  in  the  lower 
portion  of  the  nose.  It  is  lest 
strong  and  vascular,  and  is  <^ 
a  ydlowish  brown  colour, 
owing  to  pigment  in  ibe 
epithelium  and  the  glands. 

The  epithelium  (fig.  23  a)  is  thicker  but  softer  here  thaa 
lower  in  the  cavity,  and  it  is  columnar  on  the  surface,  but  not 
ciliated.  Beneath  the  surface  layer  are  strata  of  granules  and 
ovaUsh  cells  (*),  amongst  which  siulc  the  pointed  or  attached 
ends  of  the  processes  of  the  epithelium. 

Around  tbe  pieces  of  the  columnar  epithelium  stand  nume- 
rous bodies  named  ol/actorial  cetU  by  Schultze  (fig.  83  b,  b). 
They  consist  of  small  spindle-shaped  nucleated  cells,  with  a 
rounded  filament  prolonged  from  each  end  towards  the  attached 
and  free  surfaces  of  the  mucous  membrane :  that  to  the  &ee 

'  Magnified  vertical  section  of  the  macotu  metnbiane  of  the  noae  (altered 
from  U^e). 

A.  1.  Colamnar  epitbelinm  at  tlie  free  surface.  2.  Gminlar  or  middle 
l^er  of  the  same.  3.  Deepest  lajer  of  eloagsted  cells  pUoed  verticallj. 
A.  SecictiDg  tubular  glands. 

a.  a.  Heoes  of  the  columnar  epithelinin  greatl;  enlarged,  i.  Olfactorial 
eell$  minonga  tbe  epitheUom  forticlea. 


^. 
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rat&ce,  the  lai'ger,  endt  on  &  level  with  the  pieces  of  the  columttar 
epitheliam  ;  but  the  coaneetioiis  of  the  deeper  threads  or  pio- 
rrmnrn  are  unknown  ;  the}r  have  beea  supposed  to  unite  with  the 
oUactory  nerve. 

The   glands  in  the   olfactory    region    are   aimpte  lengthened  Glands. 
tabes  (fig.  S3  A,*)  like  those  in  the  stomach,  hut  are  slightly 
-wvTj,  and  end  in  the  snhmucous  tieaue  hy  closed  extremities, 
A   fisUened  epithelium,  with  coloured  granular  contenta,  lines 
the  tnbee.— (Henle.) 

Dittteiion.  By  the  time  the  student  has  orrived  at  this  stage  dihwUoh 
of  the  dissection,  little  will  be  seen  of  the  fine  distribution  of  the  "'norios 
ollactorjr  nerve.  If  the  septum  nasi  be  removed,  so  as  to  leave 
entire  the  membrane  covering  it  on  the  apposite  side  (the  left), 
the  filaments  of  the  nerve  will  appear  on  the  surface,  near  the 
cnbiifonn  plate.  In  the  membrane  too,  near  the  front  of  the 
septnm,  is  an  ofi^  of  the  nasal  nerve. 

The  naso-polatine  nerve  and  artery  at«  to  be  sought  lower 
down,  as  they  are  directed  from  behind  forwards,  towards  the  ante- 
rior palatine  fuesa :  the  artery  is  readily  seen,  especially  if  it  is 
iqj«cted,  but  the  fine  nerve,  which  is  about  as  large  as  a  coarse 
hur,  i»  embedded  in  the  membrane  and  will  be  found  by  scraping 
with  the  point  of  the  scalpel. 

Bj  cutting  through  the  fore  and  upper  part  of  the  membrane 
that  has  been  de- 
tached from  the 
wepbaia  nasi,  other 
bnnchee  of  the  ol- 
hutarj  nerve  may 
be  traced  on  the 
outer  waU  of   tite 

The 
nBTE  forms  a 
bolb  OB  the  cribri- 
fonn  plate  of  the 
ethmoid  bone,  and 
Muds  branches  to 
the  (d&etory  region 
frf  the  noee  through 
the  apertures  in 
the  TooL  These 
branchea  are  about 

twenty  in  number,  and  are  divisible  into  three  sets.  A: 
inner  set,  the  laigeat,  deecend  in  the  grooves   on  the  septui 

*  ITarrei  of  the  k 
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Structure. 


BIood-TOfl- 
mIs  of  UQjtte 

arteries. 


▼eina. 


nasi  (fig.  24),  and  then  branching,  extend  over  the  upper  third. 
A  middle  Bet  is  confined  to  the  roof  of  the  nose.  And  an  external 
set  is  distributed  on  the  upper  spongy  bone,  on  the  anterior 
square  surface  of  the  os  ethmoides,  and  on  the  fore  part  of  the 
middle  spongy  bone. 

As  the  branches  of  the  olfactory  nerve  leave  the  skull,  they 
receive  tubes  from  the  dura  mater  and  pia  mater,  which  are 
lost  in  the  tissue  to  which  the  nerves  are  distributed.  The 
nerves  ramify  in  the  pituitary  membrane  in  tufts  of  filaments 
which  communicate  freely  with  the  contiguous  twigs,  forming  a 
network,  but  their  mode  of  termination  in  the  tissue  is  unknown. 
It  has  been  suggested  by  Schulze  that  they  join  the  deep  pro- 
cesses or  ends  of  the  so-called  olfactorial  cells ;  but  this  ending 
has  not  been  seen. 

The  olfactory  nerve  differs  in  structure  from  the  other  cranial 
nerves ;  for  its  branches  are  deficient  in  the  white  substance  of 
Schwann,  are  not  divisible  into  fibnlles,  and  are  nucleated 
and  granular  in  texture.  They  resemble  the  gelatinous  fibres, 
and  seem  to  consist  of  an  extension  of  the  nervous  matter  of  the 
olfactory  bulb.      (Todd  and  Bowman.) 

The  other  branches  of  the  nerves  in  the  nose  will  be  described 
in  the  following  section. 

Blood-vessels.  For  a  statement  of  the  different  vessels  of  the 
nose,  see  p.  151.  The  arteries  form  a  network  in  the  pituitary 
membrane,  and  a  large  submucous  plexus  on  the  edge  of  each 
of  the  two  lower  spongy  bones,  especially  on  the  inferior.  In 
the  injected  olfactory  region  of  the  foetus,  Mr.  Bowman  recognised 
dilated  loops,  which  suggested  the  idea  of  rudimentary  papillse. 
The  veins  have  a  plexiform  disposition  like  the  arteries,  and  this 
is  largest  on  the  lower  spongy  bone  and  the  septum  nasi. 


Section  XIV. 


SPHENO-PALATINE  AND  OTIC  GANGLIA,  FACIAL  AND 
NASAL  NERVES,  AND  BRANCHES  OF  THE  INTERNAL 
MAXILLARY  ARTERY. 


Branches  of 
Meckel's 
ganglion ; 


DJsaection 


The  preparation  of  Meckel's  ganglion  and  branches,  and  of 
the  tenninal  branches  of  the  internal  maxillary  artery,  is  a  some- 
what difficult  task  in  consequence  of  the  nerves  and  vessels 
being  contained  in  osseous  canals,  which  require  to  be  opened. 
As  is  the  case  with  other  dissections,  the  student  seeks  first  the 
branches,  and  traces  these  to  the  ganglion  and  trunk. 

Dissection*  The  left  half  of  the  head  is  to  be  used  for  the 
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display  of  the  ganglion  and  its  branches,  but  the  student  may 
(jreviouflly  acquire  some  skill  by  attsmpting  the  dissection  on  the 
remains  of  the  right  side. 

To  lay  bare  the  branches  of  the  palate,  detach  the  soft  parts  of  palatine 
in  the  roof  of  the  mouth  from  the  bone  until  the  nerves  and  °'"**^'^"» 
Tesaels  escaping  from  the  posterior  palatine  foramina  are  arrived 
sit.  Cat  off  with  a  bone  forceps  the  posterior  part  of  the  hard 
palate  to  a  level  with  the  vessels  and  nerves  ;  and  cleaning  these, 
tnoe  ofiisets  behind  into  the  soft  palate,  and  follow  the  main 
pieces  forwards  to  the  front  of  the  mouth.  Take  away  without 
injmy  to  the  naso-palatine  nerve  and  vessels,  the  hinder  part 
of  the  loose  piece  of  mucous  membrane  before  detached  from 
the  septum  nasi,  and  separate  the  mucous  membrane  from  the 
outer  wall  of  the  nasal  fossa,  behind  the  spongy  bones,  as  high 
as  the  spheno-palatine  foramen.  In  reflecting  forwards  the 
membrane  many  branches  of  vessels  and  nerves  will  be  seen 
entering  it  through  the  foramen ;  but  these  may  be  left  for  the 
pwMcnt^  as  directions  for  their  dissection  will  be  subsequently 
giTen.  If  the  lining  membrane  of  the  nose  has  been  removed 
as  directed  above,  palatine  nerves  and  vessels  will  be  seen  through 
the  thin  translucent  palate  bone,  and  will  be  readily  reached  by 
breaking  carefully  through  it  with  a  chisel.  Aftenivards  the  tube 
of  membrane  containing  the  vessels  and  nerves  being  opened,  these 
are  to  be  followed  down  to  the  soft  palate  and  roof  of  the  mouth, 
and  upwards  to  the  ganglion  which  is  close  to  the  body  of  the 
qihenoid  bone. 

To  bring  the  ganglion  fully  into  view,  it  will  be  necessary  to  body  of 
«w  through  the  overhanging  part  of  the  sphenoid  bone,  to  cut  *"**^  **  * 
away  pieces  of  the  bones  surrounding  the  hollow  in  which  it 
lieSy  and  to  remove  with  care  the  enveloping  fat  and  the  perios- 
teum. The  ganglion  then  appears  as  a  flattened  reddish-looking 
body,  from  wbich  the  vidian  and  pharyngeal  nerves  pass  back- 
wards. Besides  the  branches  referred  to,  the  student  should  seek 
two  large  nerves  from  the  upper  part  of  the  ganglion  to  join  the 
upper  maxillary,  and  smaller  offsets  to  the  floor  of  the  orbit. 

To  trace  backwards  the  vidian  branch  to  the  carotid  plexus  ^jgjf^ 
tnd  the  fjEU^ial  nerve,  the  student  must  lay  open  the  canal  which 
contains  it  and  its  artery  in  the  root  of  the  pterygoid  process ; 
and  in  doing  this  he  must  define  the  small  pharyngeal  branches 
of  nerve  and  artery  that  are  superficial  to  the  vidian,  and  lie  in 
the  pterygo-palatine  canaL  At  the  back  of  the  pterygoid  canal,  a 
onall  branch  from  the  vidian  to  the  plexus  on  the  internal  carotid 
artery  is  to  be  looked  for.  Lastly,  the  vidian  nerve  is  to  be 
ibilowed  into  the  skull  by  cutting  away  the  point  of  the  petrous 
portion  of  the  temporal  bone,  and  dividing  the  internal  carotid 
artery  ;  and  it  is  to  be  pursued  on  the  smface  of  the  temporal 
boncy  beneath  the  ganglion*  of  the  fifth  nerve,  to  the  hiatus 
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Folloiiii.      Its  junction  with  the  facial  nerve  will  he  seen  with 
the  diaEectian  of  that  nerve.      It  ia  rather  a  trouhtesonie  undi^r- 
takixig  to  aejiurule  the  vidian  from  the  cartilage  in  the  fonuuen 
lacenim  (hosis  crunii). 

The  branches  of  the  ganglion  to  the  nose  will  be  found  enter- 
ing tlie  outer  surface  of  the  detached  mucoua  membrane  opposite 
the  epbeno-palatine  foramen,  with  corresponding  arteriea.     One 
of  these  nerves  (naso-palatine),  before  referred  to  as  lying  in  the 
ntembnuie  of  the  septum,  ia  to  be  isolated,  and  to  be  followed 
forwards  to  where  it  entera  the  floor  of  the  nose.      The  branches 
of  tiie  internal  maxillary  artery  with  the  nerves  are  to  be  dis- 
eect«d  at  the  same  time. 
t       The  SPHENOPALATINE    QANOLIOH    (fig.    26,')    (gonglion  of 
Meckel)  occupies  the  spheno-moiillary  fossa,  close  to  the  spheno- 
palatine fonmien,   and  ia  connected  with  the  branches  of  the 
superior  maxillary  nerve  to  the  palate.     The  gangLonic  mass  is 
somewhat  triangular  in  form,  and  of  a  reddish-grey  colour.     It 
''  is  situate,  for  the  most  port,  behind  the  branches  (spheno-pala- 
tine)  of  the  superior  maxillary  nerve  to  the  palate,   so  as  to  sur- 
round only  part  of  their  fibres ;   and  it   is  prolonged  posteriorly 
into  the  vidian  nene.      Meckel's  ganglion  resembles  tbn  other 
ganglia  in  connection  with  the  flfth  nerve   in   having   genBory, 
motor,  and  sympathetic  offsets  or  roota  connected  with  it. 

-----  --        je  distributed  for  the  most  part 

to  the  noae  and  palate,  but 
small  offsets  are  given  to  the 
pharynx  and  the  orbit.  Other 
offsets  connect  it  with  sur- 
rounding nerves. 

Branches  of  Ihe  note.    The 
Uksal    branches,    &om   three 
I  to  fire  in  number,  are  for  the 
most   part    very  small    and 
soft,  and  pass  inwanls  through 
the  Bpheno-palatiae   foramen. 
One    of  these   is   the   naso- 
palatine  nerve.      Their  dis- 
tribution is  mentioned  below. 
The  mjwrtor  natal  bmnchti 
are  distributed  in  the  macous 
membrane  on  the  two  nppei 
spongy  bones,  and  a  few  filaments  reach  the  back  part  of  th« 


The  Branchet  of  the  jj 
Fig.  25." 


*  XeiTea  of  the  noi 
nerre.      2.   Nasal  ner 
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h.     Soft  ftiatB.     1.  Ol&eteiy 
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The  naso-palatine  nerve  (nerve  of  Cotuimius)  (fig,  24,')  crosses  Nft«o-pala- 
the  roof  of  the  nasal  fossa  to  reach  the  septum  nasi,  and  descends  ^^^ 
on  that  partition  to  near  the  front.     The  nerve  now  enters  a 
special  canal  hy  the  side  of  the  septum,  that  of  the  left  side  of 
the  body  being  anterior  to  the  other,  and  is  conveyed  to  the  roof 
of  the  mouth,  where  it  lies  in  the  centre  of  the  anterior  palatine 
foBsa.      Finally,  the  nerves  of  opposite  sides  are  united  in  the 
mouthy  and  are  distributed  in  the  mucous  membrane  behind  the 
inciaor  teeth  ;  at  their  distribution  they  are  connected  with  the 
great  palatine  nerves.     On  the  septum  nasi  filaments  are  sup- 
l^ed  by  the  naso-palatine  nerve  to  the  mucous  membrane.     To 
fullow  the  nerve  to  its  termination,  the  canal  in  the  roof  of  the 
moath  must  be  opened. 

Branches  of  the  palate.  The  ner\'es  of  the  palate,  though  con-  To  the 
nected  in  part  with  the  ganglionic  mass,  are  the  continuation  of  P'*^^» 
the  gpheno-palatine  branches  of  the  superior   maxillary  nerve 
(p.  107).     Below  the  ganglion  they  are  di\'ided  into  three  pala-  arothre«. 
tine  nerves  (lai^,  small,  and  external),  which  are  distributed  to 
the  roof  of  the  mouth,  the  soft  palate  and  tonsil,  and  the  lining 
membrane  of  the  nose. 

The  large  palatine  nerve  (anterior)  (fig.  25,*)  reaches  the  roof  Larffe  nerve 
of  the  mouth  through  the  largest  palatine  canal,  and  extends  Jj^^^JJ"^^*'* 
fcmrardB  nearly  to  the  incisor  teeth,  where  it  joins  the  naso- 
palatiiie  nerve.  Whilst  in  the  canal,  the  nerve  furnishes  two  or 
more  filaments  {inferior  nasal)  to  the  membrane  on  the  middle 
and  lower  spongy  bones ;  and,  in  the  roof  of  the  mouth,  it 
sapplies  the  mucous  membrane  and  glands,  and  gives  an  offset 
to  Uie  soft  palate. 

The  small  palatine  nerve  (posterior),   3,  lies  in  the  smaller  eman,  and 
canal,  and  ends  inferiorly  in  the  soft  palate,  and  the  levator 
palati  and  azygoe  uvuIsb  muscles;  it  supplies  the  uvula  and 
tooidL 

The  external  palatine  nerve^  7,  is  smaller  than  the  other  two,  external 
and  descends  in  the  canal  of  the  same  name.      Leaving  the  i»^^e- 
canal,  the  nerve  is  distributed   to  the  velum  palati  and  the 
toosiL 

The  pharyngeal  brajich  is  very  small,  and  is  directed  through  Pharyngeal 
the  pterygo-palatine  canal  to  the  mucous  membrane  of  the  pha-  ^*"'*^^- 
nmx  near  the  Eustachian  tube,  in  which  it  ends. 

Branches  to  the  orbit.  Two  or  three  in  number,  these  ascend  To  the  orbit. 
through  the  spheno-mazillary  fissure,  and  end  apparently  in  the 
periosteum,  though  possibly  in  the  layer  called  mtuictUus  orhir 
talis  by  H.  Miiller.     It  will  be  necessary  to  cut  through  the 
s}Aenoid  bone  to  follow  these  nerves  to  their  termination. 

Connecting  branches.     The  ganglion  is  united  as  before  said  Uniting 
with  the  spheno-palatine  branches  of  the  fifth  nerve,  receiving  ^^L^ 
tensoiy  nerve  fibres  from  them ;  and  through  the  medium  of  the  * 
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vidian,  which  is  described  below,  it  communicates  with  a  motor 
nerve  (facial),  and  with  the  sympathetic  nerve, 
and  to  facial      Th®  vidian  nerve,  6,  passes  backwards  through  the  "ndian 
and  sympo-  canal,  and  sends  some  small  filaments  through  the  bone,  to  the 
throui^h  the  membrane  of  the  back  part  of  the  roof  of  the  nose  {upper  posterior 
^**""*'         nasal  branches).     At  its  exit  from  the  canal,  the  nerve  furnishes 
a  soft  reddish  offset  (carotid  branch)  to  join  the  sympathetic  on 
the  outer  side  of  the  carotid  artery.     The  continuation  of  the 
nerve  enters  the  cranium  through  the  cartilaginous  substance 
closing  the  foramen  lacerum  (basis  cranii),  and  is  directed  back- 
wards in  a  groove  on  the  surface  of  the  petrous  part  of  the 
temporal  bone,  where  it  takes  the  name  of  large  superficial  pe- 
trosal nerve  (fig.  26, ").    Lastly  it  is  continued  through  the  hiatus 
Fallopii,  to  join  the  gangliform  enlargement  on  the  facial  nen^e. 
Whilst  in  the  temporal  bone,  the  vidian  receives  a  twig  from  the 
tympanic  nerve. 

The  vidian  nerve  is  supposed  to  consist  of  motor  and  sym- 
pathetic fibres  in  the  same  sheath,  these  being  combined  in  the 
same  manner  as  in  the  connecting  branches  between  the  sympa- 
thetic and  spinal  nerves. 

Directions,  The  student  may  now  give  his  attention  to  the 
^remaining  nerves  and  vessels  in  the  nasal  cavity. 

Dissection,  The  nasal  nerve  is  to  be  sought  in  the  nose  behind 
the  nasal  bone,  by  gently  detaching  the  lining  membrane,  after 
having  cut  off  the  projecting  bone.  A  branch  is  given  irom  the 
lierve  to  the  septum  nasi,  but  prolmbly  this  and  the  trunk  of  the 
nerve  will  be  seen  but  imperfectly  in  the  present  condition  of 
the  part,  unless  it  has  been  well  preserved. 

The  telininal  branches  of  the  internal  maxillary  artery  in  the 

spheno-maxillary  fossa  have  been  laid  bare  in  the  dissection  of 

Meckel's  ganglion,  but  they  may  be  now  completely  traced  out. 

The  nasal   nerve   (of  the  ophthalmic)    (fig.  10, ")   has   been 

already  seen  in  the  orbit  and  skull,  and  at  its  termination  in  the 

face  (p.  46) ;  and  the  part  that  connects  the  two  through  the 

lies  beneath  ^^^  ^  ^^^  ^  ^  learned.     Entering  the  nasal  fossa  by  an 

nasal  bone ;  aperture  at  the  front  of  the  ethmoid  bone,  the  nerve  cives  a 
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branch  to  the  membrane  of  the  septum,  and  is  then  continued  in 
a  groove  behind  the  os  nasi  to  the  lower  margin  of  thia  bone, 
where  it  escapes  to  the  surface  of  the  nose  in  the  face. 

Branches.  The  branch  to  the  septum  divides  into  filaments  that 
ramify  on  the  anterior  part  of  that  partition,  and  reach  nearly  to 
the  lower  border. 

One  or  two  filaments  are  likewise  furnished  by  the  nerve  to  the 
mucous  membrane  of  the  fore  part  of  the  outer  wall  of  the  nasal 
fossa  ;  these  extend  as  low  as  the  inferior  spongy  bone. 

Terminal  branches  of  the  internal  maxillary  artery. 
TTje  branches  of  the  artery  in  the  spheno-maxillaiy  fossa,  which 


Seek  other 
nerves  and 


veaeela  of 
nose. 


Nasal  nerve 


branch  to 
septum 


and  to 
outer  walL 


Bmnobaa  of 
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have  not  been  examined,  are  the  superior  palatine,  naso-palatine,  JJJ^^*^ 
ptezygo-palatine,  and  vidian. 

llie  superior  or  descending  pcUatine  is  the  largest  branch,  and  polntinc 
accompanies  the  large  palatine  nerve  through  the  canaL  Arrived  """*^**» 
at  the  palate,  the  vessel  is  directed  fon^ards  in  the  roof  of  the 
moath,  and  anastomoses  behind  the  incisor  teeth  with  the  artery 
of  the  opposite  side,  and  with  a  branch  that  descends  from  the 
through  the  incisor  foramen.  In  its  course  the  artery 
pplies  branches  to  the  other  palatine  canals,  which  pass  ^dth 
the  contained  nervlBS  to  the  soft  palate  and  tonsil;  and  some 
c^sets  are  furnished  to  the  lining  membrane  of  the  nose.  In  the 
Toof  of  the  mouth  the  mucous  membrane,  glands,  and  gums, 
receive  their  vessels  from  this  artery. 

The  nasal  or  spheno^latine  artery  enters  the  nose  tlirough  the  nasal 
spheno-palatine  foramen,  and  divides  into  branches  : — Some  of  ^""^<^**^'"' 
tbeae  are  distributed  on  the  spongy  bones  and  the  outer  wall 
of  the  nasal  fossa,  and  supply  offsets  to  the  membrane  lining  the 
posterior  ethmoidal  cells.    One  long  branch,  ailery  of  the  septum  one  to  «ep- 
(art.  ncuo-palatina)y  runs  on  the  partition  between  the  nasal  fossso  ""*  °" ' 
to  the  incisor  forauien,  through  which  it  anastomoses  with  the 
superior  palatine  in  the  roof  of  the  mouth.     This  branch  ac- 
companies the  naso-palatine  nerve,  and  covers  the  septum  with 
numerous  ramifications. 

The  pterygo-palatine  is  a  very  small  branch  which,  passing  pterygo- 
backwards  through  the  canal  of  the  some  name,  is  distributed  to  {Jrancb,^ 
the  lining  membrane  of  the  pharynx. 

The  vidian  or  pterygoid  branch  is  contained  in  the  vidian  canal  vidian 
with  the  nerve  of  the  same  name,  and  ends  on  the  mucous  ^"^*^- 
membrane  of  the  Eustachian  tube  and  the  upper  part  of  the 
pharynx. 

Some  small  nasal  art^rie^  are  furnished  to  the  roof  of  the  nasal  other  nasal 
foma  by  the  anterior  and  posterior  ethmoidal  branches  of  the  ^^^"^^ 
ophthalmic  (p.  48) ;  and  others  from  the  facial  artery  supply  the 
part  near  the  nostriL 

Veins.  The  veins  accompanying  the  terminal  branches  of  the  veins ; 
internal  maxillary  artery  unite  in  the  spheno-maxillarj-  fossa  in 
the  alveolar  plexus.     Into  this  plexus  offsets  are  received  from  aWeoijir 
the  pterygoid  plexus  and  the  infraorbital  vein  ;  and  from  the  ^  °^"** 
plexus  in  this  position  a  large  trunk  (anterior  intenud  maxillary) 
is  directed  forwards  below  the  malar  bone  to  join  the  facial  vein 
(p.  29).     Beneath  the  mucous  membrane  of  the  nose  the  veins 
have  a  plexiform  arrangement  as  before  said. 

Facial  xerve  in  the  temporal  bone.   This  nerve  winds  Fadai  nerve. 
through  the  petrous  part  of  the  temporal  bone ;  and  it  is  followed 
with  difBculty  in  consequence  of  the  extreme  density  of  the  bone, 
and  the  absence  of  marks  on  the  surface  to  indicate  its  position. 
T6  render  this  dissection  easier,  the  student  should  be  provided 
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■Bnuiidi^ 


with  a  temporal  bone,  in  which  the  course  of  the  facial  nerve 
and  the  cavity  of  the  tympanum  are  displayed. 

Dissection,  The  examination  of  the  nerve  is  to  be  begun  at 
the  stylo-mastoid  foramen,  and  to  be  carried  inwards  from  that 
point.  With  this  view,  the  side  of  the  skull  should  be  sawn 
through  vertically  between  the  meatus  extemus  and  the  anterior 
border  of  the  mastoid  process,  so  as  to  open  the  posterior  part  of 
the  aqueduct  of  Fallopius.  The  nerve  will  be  then  seen  entering 
deeply  into  the  substance  of  the  temporal  bone ;  and  it  "will  be 
readily  followed  if  the  dissector  cuts  away  with  the  bone  forceps 
all  the  bone  projecting  above  it.  In  this  last  step  the  ca\aty  of 
the  tympanum  will  be  more  or  less  opened,  and  the  chain  of 
bones  in  it  laid  bare. 

The  nerve  is  now  to  be  traced  onwards  along  the  inner  side 
of  the  tympanum,  till  it  becomes  enlarged,  and  bends  suddenly 
inwards  to  the  meatus  auditorius  intemus.  The  surrounding 
bone  is  to  be  removed  from  the  enlargement  on  the  nerve,  so  as 
to  allow  of  the  petrosal  nerves  being  traced  to  it ;  and  then  the 
meatus  auditorius  is  to  be  laid  open,  to  see  the  facial  and  auditory 
nerves  in  that  hollow. 

The  course  of  the  chorda  tympani  nerve  (branch  of  the  facial) 
across  the  tympanum  will  be  brought  into  sight  by  the  removal 
of  the  central  ear  bone,  the  incus.  The  nerve  may  be  also 
followed  through  the  waU  of  the  cavity  behind,  as  well  as  out  of 
the  cavity  in  front. 

The  remaining  branches  of  the  facial  nerve  in  the  bone  are 
very  minute,  and  are  not  to  be  seen  except  on  a  fresh  piece  of 
the  skull  which  has  been  softened  in  acid.  The-  student  may 
therefore  omit  the  paragraphs  marked  with  an  asterisk,  till  he 
is  able  to  obtain  a  part  on  which  a  careful  examination  can  be 
made. 

The  facial  nerve  is  received  into  the  internal  auditory  meatus, 
and  entering  the  aqueduct  of  Fallopius  at  the  bottom  of  that 
hollow,  is  conducted  through  the  temporal  bone  to  the  stylo- 
mastoid foramen  and  the  face  (p.  38).  In  its  serpentine  course 
through  the  bone,  the  nerve  is  first  directed  outwards  to  the 
inner  waU  of  the  tympanum :  at  that  spot  it  suddenly  bends 
backwards,  and  is  marked  by  a  gangliform  swelling  (intumes- 
centia  gangliformis)  fig.  26,  to  which  several  small  nerves  are 
united.  From  this  swelling  the  nerve  is  continued  through  the 
arched  aqueduct,  passing  along  the  inner  wall  of  the  tympanum, 
and  then  behind  that  cavity  to  the  aperture  of  exit  £rom  the 
bone. 

The  branches  of  the  nerve  in  the  bone  serve  for  the  most  part 
to  connect  it  with  other  nerves ;  but  one  supplies  the  tongue, 
and  another  the  stapedius  muscle. 

Conmcting  hruTU^,    These  branches  communicate  with  tffe 


OTIC  GANGLION. 


mditoTf  and  gloeso-phaiTiigeB]  norves  ■   and  with  two  trunks  Joininj: 
(aonerioT  and  mfenor  maiillarj)  of  the  fifth  nerve.  ''°"* 

'  I7n«nt  tttlh  lh£  audttwy  rune    In  the  hottom  of  the  meatus  to  audltar; 
the  facial  and  aaditorj  usrvo, 

nerrea    are    connected  '''6  ^*  * 

by  one  or  two  minute 


*  Connecting  hraiuJia 
^  Oi»  gatigh/orm  m 
largemetU.  The  swel 
ling  of  the  facial  nerve 
TEceivca  three  Bmoll 
twigs.  One  in  front 
if  the  large  tuptrficiol 
fttrvtai  nerve  (vidian) 
(fig.  26,');  another 
i*  the  tmall  taperficial 
fdrotal  of  the  tympanic 
nerre,  '  ;  and  the  third 
i*  the  ertemal  taper 
fieial  pelrotal  '  which 
is  derived  from  the 
■jmpathetic  on  the 
middle  meningeal  ar- 
tery. 

"  The  brandi  of  the  slapediui  muicle  arifiea  at  the  hack  of  the 
^mpanom,  and  descends  to  the  fletthy  fibres. 

Chorda  iympani.  This  long  but  Blender  branch  of  the  facial  to^urtHtntr 
nerve  crosses  the  tympanum,  and  ends  in  the  tongue.  Aiising  t™^Mi 
about  a  quarter  of  an  inch  from  the  stylo-niastoid  foramen 
(%.  26,*),  it  ascends  to  the  tympanum  through  a,  canal  in  the 
poBterior  boundarj-,  and  enters  that  cavity  below  the  pyramid. 
In  the  cavity  the  nerve  ia  directed  forwards  across  the  liandlc  of 
tlie  malleus  and  the  membrana  tymponi  to  the  Glaserian  fissure, 
or  to  on  aperture  in  the  bone  on  the  inner  side,  through  which 
it  leaves  the  tympanum.  As  it  issues  from  tiie  covity  it  emits 
•  noall  branch  to  the  laxator  tympani  muscle. 

Outside  the  skull  the  chorda  tympani  joins  the  gustatory  nerve, 
and  continues  along  it  to  the  Bubmaiillary  ganglion  and  the 
tongue  (p.  105). 

The  ADDiTORT  SERVE  will  be  leamt  with  the  ear.      Entering  Auditory 
the  auditory  meatus  it  divides  into  two  parts,  of  which  one  belongs  ™"^ 
to  the  cochlea,  and  the  other  to  the  vestibule. 

One  OANQLiox.  At  this  stage  of  the  dissection  there  is  little  ntic 

Etu^lon. 

*  Iterm  ioining  the  enlargement  oF  the  facial  nerre.  1.  Facial  oerre. 
!.  laige  nperficial  pMroaaL  3.  Small  lupsrficial  petnsaL  4.  Exteinal 
nperdeial  peboML     6.  Chorda  tjinpuu. 
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to  be  seen  of  the  ganglion,  but  the  student  should  remember 
that  it  is  one  of  the  things  to  be  examined  in  a  fi-esh  part.  It^ 
situation  is  on  the  inner  aspect  of  the  inferior  maxillary  nerv^e, 
close  to  the  base  of  the  skull,  and  it  must  therefore  be  arrived  at 
from  the  inner  side. 

DiMectlon.  Dissection.  Putting  the  part  in  the  same  position  as  for  tlie 
examination  of  MeckeFs  ganglion,  the  dissector  should  define  the 
Eustachian  tube  and  the  muscles  of  the  palate,  and  then  take 
away  the  levator  palati  and  that  tube,  using  much  care  in  re- 
moving the  last.  When  some  loose  areolar  tissue  has  l)een 
cleared  away  the  internal  pterj'goid  muscle  comes  into  view, 
with  the  trunk  of  the  inferior  maxillary  nerve  above  it ;  and  a 
branch  (internal  pterygoid)  descending  from  tliat  nerve  to  the 
muscle.  If  the  ner^'e  to  the  pterygoid  be  taken  as  a  guide,  it 
will  lead  to  the  ganglion. 

To  complete  the  dissection,  saw  vertically  through  the  petrous 
part  of  the  temporal  bone,  a  little  nearer  the  middle  line  than 
the  inner  wall  of  the  tympanum,  the  bone  being  supported  whilst 
it  is  divided.  Taking  off  now  some  membrane  that  covers  the 
ganglion,  the  student  may  follow  backwards  a  small  branch  to 
the  tensor  tynipani  muscle ;  but  he  must  open  the  small  tube 
that  contains  the  muscle,  by  entering  it  below  through  the  carotid 
canal.  Above  this  small  branch  is  another  minute  nerve  (small 
superficial  petrosal),  which  iasues  from  the  skuU,  and  joins  the 
back  of  the  ganglion.  A  small  twig  is  to  be  sought  from  the 
front  of  the  ganglion  to  the  tensor  palati  muscle ;  and  one,  near 
the  same  spot,  to  join  the  sympathetic  nerve  on  the  middle 
meningeal  artery. 

The  OTIC  GANGLION  (gang,  auriculare,  Arnold)  (fig.  27,)  is  a 
"J  small  reddish  body,  which  is  situate  on  the  inner  surface  of  the 
)r        inferior  maxillary  nerve  close  to  the  skull,  and  surrounds  the 

maxillary.  QYigiji  of  the  nerve  to  the  internal  pterygoid  muscle.  By  it« 
inner  surface  the  ganglion  is  in  contact  with  the  Eustachian 
tube,  and  at  a  little  distance  behind  lies  the  middle  meningeal 

Stnictwre.  artery.  In  this  ganglion,  as  in  the  others  connected  with  the 
fifth  nerve,^filaraents  from  motor,  sensory,  and  sympathetic  ner\-es 
are  blended.     Some  twigs  are  furnished  by  it  to  muscles. 

Brancbes  Connecting  branches — roots.  The  ganglion  is  joined  by  a  fasci- 

fifth*^  ^^^^  cuius  from  the  motor  part  of  the  inferior  maxillary  nerve,  and  is 
closely  united  with  the  branch  of  that  nerve  to  the  internal 
pterygoid  muscle,  thus  recei^dng  two  of  its  roots,  motor  and 

aympathetdc  Sensory,  from  the  fifth  nerve.  Its  connection  with  the  sympa- 
thetic is  established  by  a  twig  that  is  received  from  the  plexus 
on  the  middle  meningeal  artery.  Further,  the  ganglion  is  con- 
nected ^ith  the  tympanic  nerve  (of  the  glosso-pharyngeal)  by 
means  of  the  small  superficial  petrosal  nerve,  6,  which  joins  the 
posterior  part. 
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)  from  01 


Bratidui  U>  miuele*.  Two  muscleB  i 
tbe  otic  ganglion,  viz. 
tenaor  tTmpani  and 
ciTcainflexiu  palati 
The  lunx  to  the  tetutrr 
fympan*  (fig  27)  is 
duected  backwaxda, 
knd  enters  the  bony 
canal  containing  that 
muacle.  The  branch 
for  the  nreumfiaau, 
S,  annng  from  the 
firont  of  the  ganglion, 
may  be  sappoeeil  to  be 
denTed  from  the  inter- 
nal pterygoid  nerve. 

The  ntrre  of  the  in- 
tST%al  pUTygoid  muicU  ptvijguld. 

{fig.  27),  is  a  long  slender  branch,  which  arises  from  the  inner 
side  of  the  inferior  maxillary  nerve  near  the  Bkull,  and  is 
directed  downwards  to  the  ikep  surface  of  the  muacle.  This 
branch  is  joined  by  a  iaaciculus  from  the  motor  root  of  the  fiith 

Directiom.  The  remainder  of  the  pterygo-maiillaiy  region  of  DirocUon*. 
tbe  left  eide  may  be  now  examined. 


BISSECTION  OP  THE  TOSGUE. 

Dirteliont.  The  tongue  and  larynx  are  to  remain  connected  DCracUon*, 
with  each  other  whilst  the  student  learns  the  general  form  and 
structure  of  the  tongue. 

DUteciinn.    The   ends   of   the  extrinBic   lingual   muscles   that  DiMcctli>n. 
have  been  detached  may  be  shortened,  but  enough  of  each  should 
be  left  to  trace  it  afterwards  into  the  substance  of  the  tongue. 

The  TONOre  occupies  the  floor  of  the  mouth,  and  is  rather  Tougua. 
oroidal  in  shape,  with  the  larger  end  turned  backwards.      It  is 

*  Iddbt  rier  of  the  otic  ganglion,  a.  InternBl  pterfgoid  muscle  with 
ila  nerve  entering  it.  b.  External  carotid  artery  with  the  Bpnpathetic 
on  it.  1.  GasKrikn  g&nglioii.  %  Ophthalmic  trunk.  3.  Supener  max- 
iUarj.  i.  Inferior  msxilltiry  tnink  iritb  the  otic  ganglion  on  it.  6. 
IfaaDch  to  teiuor  of  the  pakte  ;  and  opposita  to  it  is  the  small  nerve 
to  the  tesflor  muscle  of  the  tjmpanain.  6.  Small  superficial  petcood 
neiTe.     7.  Chorda  tjinpaoi. 
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free  over  the  greater  part  of  the  surface ;  but  at  the  liinder  part, 
and  at  the  posterior  two  thirds  of  the  under  surface,  it  gives 
attachment  to  the  muscles  and  the  mucous  membrane  which  fix 
it  to  the  parts  aroimd. 

The  apex  or  tip  of  the  tongue  touches  the  incisor  teeth;  and 
the  base,  which  looks  towards  the  pharjTix,  is  attached  to  the 
hyoid  bone,  and  is  connected  likewise  with  the  epiglottis  by 
three  folds  of  mucous  membrane — a  central  and  two  lateraL 

The  upper  surface  or  dorsum  is  somewhat  convex,  and  is 
received  into  the  hollow  of  the  roof  of  the  mouth ;  along  the 
anterior  two  thirds  it  is  divided  into  two  equal  parts  by  a 
median  groove,  which  ends  a  little  in  front  of  a  hollow  named 
foramen  csecum.  This  surface  is  rough  and  covered  with  papillae 
over  the  anterior  two  thirds ;  but  is  smoother  at  the  posterior 
third,  though  even  here  the  surface  is  irregular  in  consequence 
of  projecting  mucous  glands  and  follicles.  The  under  surface, 
free  only  in  part,  gives  attachment  to  the  mucous  membrane, 
and  to  the  different  lingual  muscles  connected  with  the  hyoid 
bone  and  the  jaw ;  and  in  front  of  those  muscles  is  a  fold  of  the 
mucous  membrane  named  fraenum  linguae. 

The  borders  of  the  tongue  are  thick  and  round  at  the  base  of 
the  organ,  where  they  are  marked  by  vertical  ridges  and  furrows ; 
but  gradually  become  thinner  near  the  apex. 

Papillce,  On  the  dorsum  of  the  tongue  are  the  following  kinds 
of  papillae ;  the  conical  and  filiform,  the  fungiform,  and  the  cir- 
cumvallate. 

The  conical  and  filiform  papillae  are  the  numerous  small  pro- 
jections, lik6  the  villi  on  the  mucous  membrane  of  the  small 
intestine,  which  cover  the  anterior  two  thirds  of  the  dorsum  of 
the  tongue.  Some  of  the  papillae  (conical)  are  wider  at  their 
attached  than  at  their  free  ends,  and  these  are  most  developed 
over  the  central  part  of  the  tongue.  Others  become  longer  (fili- 
form), especially  towards  the  sides  of  the  tongue.  These  small 
papillae  are  furnished  with  minuter  papillae,  and  are  provided  at 
the  tip  with  hair-like  processes  of  the  epithelium.  Towards 
their  limit  behind,  as  well  as  on  the  side  of  the  tongue,  they 
have  a  linear  arrangement. 

The  fungiform  papillae  are  less  numerous  but  larger  than  the 
preceding  set,  amongst  which  they  are  scattered.  They  are 
wider  at  the  free  end  than  at  the  part  fixed  to  the  tongue,  and 
project  beyond  the  other  set;  they  are  situate  mostly  at  the 
tip  and  sides  of  the  tongue.  They  are  covered  with  small  simple 
papillae. 

The  circumvallaU  or  caliciform  are  fewer  in  niunber  and  .larger 
than  the  others,  and  are  placed  at  the  junction  of  the  two  ante- 
rior with  the  posterior  third  of  the  tongue.     Their  number  varies 
ih>iZ2  eight  to  ten.     These  papillae  extend  across  the  tongue  in  a 
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line  reeembling  the  letter  V  with  the  point  turned  backwards. 
£ach  papilla  consists  of  a  central  truncated  part  of  a  conical 
fomiy  which  is  surrounded  by  a  fold  of  the  mucous  membrane ; 
its  wider  part  or  base  projects  above  the  surface,  whilst  the  apex 
is  attached  to  the  tongue.  Both  the  papilla  and  the  surrounding 
fold  are  furnished  with  smaller  secondary  papilla. 

Minute  simple  papillsa  exist  behind  the  caliciform  kind,  and  on  other 
the  under  surface  of  the  free  portion  of  the  tongue ;  but  they  P*P*^^ 
axe  not  observed  till  the  epithelium  is  removed. 

Structure  of  the  PapiUw.  The  simple  papillas  are  constructed  structure  of 
like  those  of  the  skin,  viz.  of  a  projecting  cone  of  formative  P^P*^**- 
membrane,  which  is  covered  by  epithelium,  and  hlled  with  a        ™^  ^* 
loop  of  the  capillaries,  and  a  nerve. 

The  three  other  compound  forms  of  the  papillso  may  be  said  to  Of  com- 
be formed  by  outgrowths  from  the  simple  kind.  Thus  smaller  ^^ 
papUlary  eminences  spring  from  the  common  cone  of  limiting 
membrane ;  and  each  has  its  separate  investment  of  epithelium, 
by  which  the  brush-like  appearance  on  the  surface  is  produced. 
From  the  plexus  of  capillary  vessels  in  the  interior  of  the  papilla 
a  looped  offset  is  furnished  to  each  smaller  papillary  projection. 
The  entering  nerve  sends  offsets  to  the  different  subdivisions  of 
the  papilla,  whose  mode  of  ending  in  each  is  unknown,  though 
it  has  been  supposed  (Billroth)  that  they  are  united  with  rod- 
like bodies  amongst  the  pieces  of  the  epithelium,  similar  to  those 
in  the  epithelium  of  the  nose. 

Structure.  The  tongue  consists  of  two  symmetrical  halves  Parts  found 
separated  by  a  fibrous  layer  in  the  middle  line.     Each  half  is        '*^** 
made  up  of  muscular  fibres  with  interspersed  fat ;  and  entering 
it  are  the  lingual  vessels  and  nerves.      The  whole  tongue  is 
enveloped  by  the  mucous  membrane ;  and  a  special  fibrous  mem- 
brane attaches  it  to  the  hyoid  bone. 

Dissection,  By  the  time  the  student  has  arrived  at  this  stage,  Tongue  bout 
the  muscular  fibres  may  have  faded  in  colour ;  but  with  a  fresh  f^^%rt. 
part  the  facts  here  stated  can  be  easily  ascertained. 

To  define  the  septum,  and  the  membrane  attaching  the  tongue  Define 
to  the  hyoid  bone,  the  tongue  is  to  be  placed  on  its  dorsum ;  "^p^"™  • 
and,  the  remains  of  the  right  mylo-  and  genio-hyoideus  having 
been  removed,  the  genio-hyo-glossi  muscles  are  to  be  cleaned, 
and  drawn  from  one  another  along  the  middle  line.     After  sepa- 
rating those  muscles,  except  for  an  inch  in  front,  and  cutting 
acrosB  their  intercommunicating  fibres,  the  edge  of  the  septum 
will  appear.      By  tracing  the  hinder  fibres  of  the  genio-hyo-  '^^^^JjJJJ^ 
gloflsus  muscles  towards  the  os  hyoides,  the  hyo-glossal  membrane 
will  be  arrived  at. 

At  the  front  of  the  tongue  the  genio-hyo-glossus  will  be  after- 
wards followed  out. 

Outside  this  triangular  muscle  in  the  middle  line,  is  the  longl-  uk(V^xlU1^ot 
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tudinal  bundle  of  the  inferior  lingualis,  which  may  be  cleaned 
on  the  left  side,  though  it  will  be  better  seen  subsequently  on 
the  right  half. 

Ftbroiu  tisnie.  Along  the  middle  line  of  the  tongue  is  placed 
a  thin  lamina  of  this  tissue,  forming  a  septum  :  the  root  is 
attached  by  another  fibrous  structure,  named  the  hyo-glossal 
membrane;  and  covering  the  organ,  for  the  greater  part,  is  a 
submucous  layer  of  the  same  tissue. 

Septum.  This  structure  forms  a  vertical  partition  between  the 
two  halves  of  the  tongue,  and  extends  from  the  base  to  the  apex. 
It  is  thicker  posteriorly  than  anteriorly,  and  is  connected  behind 
with  the  hyo-glossal  membrane.  To  each  side  the  transverse 
muscle  is  connected.  Its  disposition  may  be  better  seen  subse- 
quently on  a  vertical  section.  In  some  instances  a  small  fibro- 
cartilage  about  a  quarter  of  an  inch  deep  and  long  exists  in  the 
septum. 

The  hyoglossal  membrane  is  a  thin  but  strong  fibrous  lamina, 
which  attaches  the  root  of  the  tongue  to  the  upper  border  of  the 
body  of  the  hyoid  bone.  On  its  under  or  anterior  surface  some 
of  the  hinder  fibres  of  the  genio-hyo-glossi  are  collected,  as  if  this 
was  their  aponeurosis  to  attach  them  to  the  os  hyoides. 

The  submucous  fibrous  or  aponeurotic  stratum  of  the  tongue 
aiKineurosis.  invegtg  the  organ,  and  is  continued  into  the  sheaths  of  the 
muscles.  Over  the  posterior  third  of  the  dorsum  its  strength  is 
greater  than  elsewhere ;  and  in  front  of  the  epiglottis  it  forms 
bands  in  the  folds  of  the  mucous  membrane  in  that  situation. 
Into  it  are  inserted  the  muscular  fibres  which  end  on  the  surface 
of  the  tongue. 

Muscles.  Each  half  of  the  tongue  is  made  up  of  extrinsic  and 
intrinsic  muscles.  The  former  or  external  are  distinguished  by 
Two  kinds,  having  only  their  termination  in  the  tongue ;  and  the  latter  or 
internal,  by  having  both  origin  and  insertion  within  the  oigan — 
that  is  to  say,  springing  from  one  part  and  ending  at  another. 

The  extrinsic  muscles  are  the  following :  palato  and  stylo- 
glossus, hyo-  and  genio-hyo-glossus,  and  pharyngeo-glossus.  Chily 
the  lingual  endings  of  these  are  now  to  be  looked  to,  for  the 
origin  from  the  bones  around  has  been  before  made  out. 

Dissection.  After  the  tongue  has  been  firmly  fastened  on  its 
left  side,  the  extrinsic  muscles  may  be  dissected  on  the  right 
half.  Three  of  these  muscles,  viz.  palato-,  stylo-,  and  hyo-gloesus, 
come  together  to  the  side  of  the  tongue,  at  the  junction  of  the 
middle  and  posterior  third  ;  and,  to  follow  their  radiating  fibres 
forwards,  it  will  be  necessary  to  remove  from  the  dorsum  be- 
tween the  tip  and  the  point  at  which  the  muscles  come  in  contact 
with  the  bolder,  a  thin  layer  consisting  of  the  mucous  membrane 
and  fleshy  fibres ;  but  only  the  mucous  membrane  from  the  under 
surface.     On  the  dorsum  of  the  tongue  a  thin  muscular  stratiun. 
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the  saperioT  lingualis,  will  be  taken  away,  as  before  said,  with 
the  mucoofl  membrane ;  and  beneath  the  tip  a  junction  between 
the  stylo-glossus  muscles  of  opposite  sides  is  to  be  traced. 

The  part  of  the  constrictor  muscle  which  is  attached  to  the  Of  constric- 
tongue,  and  the  ending  of  the  genio-hyo-glossus,  will  come  into  ***^  ™»«clo. 
Tiew  on  the  division  of  the  hyo-glossus. 

Only  the  two  parts  of  the  hyo-glossus  (basio-  and  cerato-glossus,  Of  hyo- 
p.  101),  which  arise  from  the  body  and  great  wing  of  the  hyoid  K^****^-  - 
bone,  are  referred  to  above.  To  lay  bare  the  third  part,  or  the 
chondro-gloflsus,  which  is  a  small  muscular  slip,  two  or  three 
lines  in  width,  and  attached  to  the  small  comu  of  the  os  hyoides, 
torn  upwards  the  dorsum  of  the  tongue,  and  feel  the  small  comu 
of  the  hyoid  bone  through  the  mucous  membrane.  Then  remove 
the  mucous  membrane  in  front  of  the  comu,  and  the  fibres  of  the 
muscle  radiating  forwards  will  be  exposed. 

The  palato,  and  stylo-glossus  muscles  are  partly  combined  at  Combined 
their  attachment  to  the  lateral  part  of  the  tongue,  and  form,  £^o-  "^ 
together  with  the  following  muscle,  an  expansion  that  covers  the  giowus; 
three  anterior  fourths  of  the  dorsum   beneath  the   superficial 
lingualis.     In  this  muscular  stratum  the  fibres  radiate  from  the  Fil^re*. 
point  of  contact  of  the  muscles  with  the  tongue — some  passing 
almost  horizontally  inwards  to  the  middle,  and  others  obliquely 
foiwaids  to  the  tip  of  the  organ. 

A  great  portion  of  the  stylo-glossus  is  directed  along  the  side  Stylo-gloe- 
<^  the  tongue ;  and  some  fibres  are  inclined  to  the  under  surface 
in  front  of  the  hyo-glossus,  to  join  those  of  the  opposite  muscle  Joins  fellow. 
beneath  the  tip. 

Hyo^lossus,  The  two  superficial  parts  of  the  muscle  (basio-  Hyo-glos- 
and  cerato-glossus,  p.  101)  enter  the  under  surface  of  the  tongue, 
between  the  stylo-glossus  and  the  lingualis.     After  entering  that  JJP^^* 
surface  by  separate  bundles,  they  are  bent  round  the  margin,  and 
form,  with  the  two  preceding  muscles,  a  stratum  on  the  dorsum 
of  the  tongue,  whose  extent  has  been  before  stated. 

The  third  part  of  the  muscle,  or  the  chondro-glossits,  is  distinct  Deeper  part, 
from  the  rest.     About  two  or  three  lines  wide  at  its  origin  from  gi^^i^ 
the  root  of  the  small  comu,  and  from  part  of  the  body  of  the  os  origin, 
hyoides,  the  muscle  is  directed  upwards  and  forwards  to  the 
tongue ;  and  entering  beneath  the  upper  linguaUs,  it  passes  ob-  ending  in 
liquely  inwards  over  the  posterior  thbxi  of  the  dorsum,  to  blend  *^®  tongue. 
with  the  hyo-glossus. 

CcrUx  of  the  tongiu.    The  muscles  above  described,  together  Muscular 
with  the  superficial  lingualis,  constitute  a  cortical  layer  of  ob-  tongue. 
lique  and  longitudinal  fibres,  which  covers  the  tongue,  except 
below  where  some  muscles  are  placed,  and  resembles  '*  a  slipper 
turned  upside  down."     This  stratum  is  pierced  by  the  deeper 
fibres. 

The  genio-hyo-glossw  enters  the  tongue  vertically  on  the  side  Arrta«,«- 
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of  the  septum,  and  perforates  the  cortical  covering  to  end  in  the 
submucous  tissue.  In  the  tongue  the  fibres  spread  like  the  rays 
of  a  fan  from  apex  to  base,  and  are  collected  into  bundles  as  they 
pass  through  the  trans versalis.  The  most  posterior  fibres  end  on 
the  hyo-glossal  membrane  and  the  hyoid  bone ;  and  a  slip  is 
prolonged  from  them,  beneath  the  hyo-glossus,  to  the  upper  con- 
strictor of  the  pharynx.  A  vertical  section  at  a  future  stiige  will 
show  the  radiation  of  its  fibres. 

The  phary^n</eo-glo8m8  (glosso-pharyngeus),  or  the  part  of  the 
upper  constrictor  attached  to  the  side  of  the  tongue,  paSvSes 
amongst  fibres  of  the  hyo-glossus,  and  is  continued  with  tlie 
transverse  muscle  to  the  septum. 

The  intrinsic  mtiscles  are  three  in  number  in  each  half  of 
the  tongue,  viz.,  transversalis,  with  a  superior  and  an  inferior 
lingualis. 

Dissection,  To  complete  the  preparation  of  the  inferior  lingualis 
on  the  right  side,  the  fibres  of  the  stylo-glossus  covering  it  in 
front,  and  those  of  the  genio-hyo-glossus  over  it  behind,  are  to 
be  cut  through. 

The  superior  lingualis  may  be  shown,  on  the  left  side,  by 
taking  the  thin  mucous  membrane  from  the  upper  surface  from 
tip  to  base. 

The  transversalis  may  be  laid  bare  on  the  right  side,  by  cut- 
ting away  on  the  upper  surface  the  stratum  of  the  extrinsic 
muscles  already  seen ;  and  on  the  lower  surface,  the  inferior 
lingualis  and  the  genio-hyo-glossus. 

The  nerves  for  the  supply  of  the  tongue  are  to  be  dissected  on 
the  left  half  as  well  as  the  part  will  admit ;  but  a  recent  specimen 
would  be  required  to  follow  them  satisfactorily. 

The  transversalis  muscle  forms  a  horizontal  layer  in  the  sub- 
stance of  the  tongue  from  base  to  apex.  The  fibres  are  attached 
internally  to  the  side  of  the  septum,  and  are  directed  thence  out- 
wards, the  posterior  being  somewhat  curved,  to  their  insertion 
into  the  side  of  the  tongue. 

Its  fibres  are  collected  into  vertical  plates,  so  as  to  allow  the  pas- 
sage between  them  of  the  ascending  fibres  of  the  genio-hyo-glossus. 

Action,  By  the  contraction  of  the  fibres  of  these  muscles  the 
tongue  is  made  narrower  and  rounder,  and  is  increased  in  length. 

The  superior  lingtialis  (noto-glossus  of  Zaglas)  is  a  thin  layer 
of  oblique  and  longitudinal  fibres  close  beneath  the  submucous 
tissue  on  the  dorsum  of  the  tongue.  Its  fibres  arise  from  the 
freenum  epiglottidis,  and  from  the  fascia  along  the  middle  line ; 
from  this  attachment  they  are  directed  obliquely  outwards,  the 
anterior  becoming  longitudinal,  to  the  margin  of  the  tongue,  at 
which  they  end  like  as  they  began. 

Action.  Both  muscles  tend  to  shorten  the  tongue  ;  and  they 
will  ibend  the  point  back  and  up. 


NEBVES  OF  THE  TONGUE.  16L1 

The  vRferior  lingualis  is  much  stronger  than  the  preceding,  and  Position 
is  placed  nnder  the  tongue  between  the  hyo-  and  genio-hyo-  tongue. 
glofisus.     The  muscle  arises  posteriorly  from  the  fascia  at  the  root  Oxigin. 
of  the  tongue  ;  and  the  fibres  are  collected  into  a  roundish  bundle 
in  the  position  before  noted.     From  its  attached  surface  fasciculi  Ending. 
are  continued  vertically  through  the  transverse  fibres  upwards  to 
the  dorsum ;  and  at  the  anterior  third  of  the  tongue,  where  the 
mujscle  is  overlaid  by  the  stylo-glossus,  some  of  the  fibres  are 
applied  to  that  muscle  and  distributed  with  it. 

Action.   Like  the  upper  lingualis   this   muscle   shortens  the  Use. 
tongue,  and  bends  the  point  down  and  back. 

The  mucous  membrane  is  a  continuation  of  that  lining  the  Mucmis 
mouth,  and  is  provided  with  a  laminar  epithelium.     It  partly  {J^^JJ!^?  * 
invests  the  tongue,  and  is  reflected  off  at  different  points  in  the  Uum. 
foenn  of  folds  (p.  139).     At  the  epiglottis  are  three  small  glosso- 
tpigUMid  folds,  connecting  this  body  to  the  root  of  the  tongue  ;  the  Folds. 
central  one  of  these  is  called  the  fracnum  of  the  epiglottis.     Like 
the  membrane  of  the  mouth,  it  is  furnished  with  nimierous  muci- 
paious  glands,  and  some  follicles. 

The  foUicies  are  depressions  of  the  mucous  membrane,  which  Follicles, 
are  sorrounded  by  closed  capsules  in  the  submucous  tissue,  like 
the  arrangement  in  the  tonsil :  they  occupy  the  dorsimi  of  the 
tongue  between  the  papillsa  circumvallatse  and  the  epiglottis, 
where  they  form  a  continuous  stratimi,  close  beneath  the  mucous 
membrane. 

The  glands  (lingual)  are  racemose  or  compound  in  structure,  and  glands 
sbnilar  to  those  of  the  lips  and  cheek,  and  are  placed  beneath  the  ^  ^  ' 
mucouB  membrane  and  follicles,  covering  chiefly  the  posterior 
third  of  the  dorsum  of  the  tongue.  A  few  are  found  in  front  of 
the  drcumvallate  papillas,  where  they  project  into  the  muscular 
anhatance.  Some  of  their  ducts  open  on  the  surface ;  others 
into  the  hollows  around  the  large  papillsB,  or  into  the  foramen 
esBcnm  and  the  depressions  of  the  follicles. 

Opposite  the  papillss  vallat®,  at  the  margin  of  the  tongue,  is  a  ?]J"^4*** 
snail  cluster  of  submucous  glands.    Under  the  tip  of  the  tongue,      ,?^ 
on  each  side  of  the  frsenum,  is  another  elongated  collection  of  the  tip. 
same  kind  of  glands  imbedded  in  the  muscular  fibres,  from  which 
several  ducts  issue. 

Nerves.  There  are  three  nerves  on  the  under  part  of  each  2®*^**  ^™ 
half  of  the  tongue,  viz.,  the  gustatory,  the  hypoglossal,  and  the  sourcea, 
g^oaso-pharyngeaL 

The  gustatory  nerve  gives  upwards  filaments  to  the  muscular  guatatoiy, 
sabstance,  and  to  the  two  smallest  sets  of  papillae,  conical  and 
fungiform ;  it  joins  also  the  hypo-glossal  nerve. 

IHie  hypo-glossal  nerve  is  spent  in  long  slender  offsets  to  the  hypo-glos- 
muscular  substance  of  the  tongue.  "^ 

The  glosso-pharyngeal  nerve  divides  under  the  hyo-glo83US  into  »xid  «\o»«o- 
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two  branches  : — One  turns  to  the  dorsum,  and  ramifies  in  tlie 
mucous  membrane  behind  the  foramen  c»cum.  The  other  passes 
beneath  the  side  of  the  tongue,  and  ends  in  branches  that  enter 
the  muscular  substance ;  it  supplies  the  papillae  circumvallatae, 
as  well  as  the  mucous  membrane  covering  the  lateral  part  of  the 
tongue. 
Artariet  and  Vebselb.  The  arteries  are  derived  chiefly  from  the  lingual  of 
each  side ;  these,  together  with  the  veins,  have  been  examined 
(p.  103).  After  supplying  the  muscular  substance  the  vessels 
enter  the  papiUse,  and  end  in  loops  as  before  said. 


Teint. 
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The  LARYNX  is  the  upper  dilated  part  of  the  air  tube,  in  which 
the  voice  is  produced.  It  is  constructed  of  several  cartilages 
united  together  by  ligamentous  bands ;  of  muscles  for  the  move- 
ment of  the  cartilages ;  and  of  vessels  and  nerves.  The  whole  is 
lined  by  mucous  membrane. 

Dissection,  The  tongue  may  be  removed  from  the  larynx  by 
cutting  through  its  root,  but  this  is  to  be  done  without  injuring 
the  epiglottis. 

If  the  student  learns  the  laryngeal  cartilages  before  he  begins 
the  dissection  of  the  larynx,  he  will  obtain  more  knowledge  from 
the  study  of  this  section. 

Occupying  the  middle  line  of  the  neck,  the  larynx  is  placed  in 
front  of  the  pharynx,  and  between  the  carotid  vessels.  It  is 
pyramidal  in  form.  The  base  is  turned  upwards,  and  is  at- 
tached to  the  hyoid  bone ;  and  the  apex,  directed  downwards,  is 
continuous  with  the  trachea. 

In  length  it  measures  about  one  inch  and  a  haK ;  in  width 
at  the  top  one  inch  and  a  quarter,  and  at  the  lower  end  one  inch. 

The  front  is  prominent  along  the  middle  line  of  the  neck ;  and 
the  posterior  surface  is  covered  by  the  mucous  membrane  of  the 
pharynx.  The  larynx  is  very  moveable,  and  during  d^lutition 
is  elevated  and  depressed  by  tlie  different  extrinsic  muscles. 

Muscles.  The  special  muscles  of  the  larynx  pass  from  one 
cartilage  to  another,  and  modify  by  their  action  the  state  of  the 
vocal  apparatus.  Commonly  six  muscles  are  described,,  but  the 
number  is  stated  differently  by  anatomists.  Three  are  outside 
the  cartilages,  and  three  are  more  or  less  concealed  by  the  thyroid 
cartilage :  they  are  alike  on  the  two  sides  of  the  body,  and  are 
in  pairs  with  one  exception. 


CBICCWUlTTiESOrDEUS  POSTICUS  MDSCLB. 


THrtdiant.  On  one  Bide  of  the  larjnx,  taj  the  ri^t,  tha 
amaclea  may  be  directed,  and  aa  the  opposite  side  the  nerves 
md  Trirln  ;  and  those  Bnperficial  miuiclea  ore  to  be  first  learnt, 
which  do  not  lequiie  the  cartUagea  to  be  cut. 

Diuietion,  The  larynx  being  extended  and  fastened  with  pins,  a 
tlie  diBWCtor  maj  clear  sway  from  the  oh  hyoidea  and  the  thyroid 
CMtilage  the  following  extrinsic  musclea,  viz.,  constrictor,  atemo- 
hfcnd,  stemo-thjroid,  and  thyro-hyoid. 

In  itant,  between  the  thyroid  and  cricoid  cartilages,  one  of  the  at 
three  small  external  muscles, — crico-thyroid,  will  be  recognjeed.   ^ 

Th«  other  two  external  mosctee  are  situate  at  the  posterior 
aipect  fd  the  larynx  :  to  denude  them  it  will  be  neceasoiy  to  torn 
CFTcr  the  larynx,  and  to  remove  the  mucous  membrane  coTeiing 
it.  On  the  back  of  the  cricoid  cartilage  the  dissector  will  find 
the  oieo-arytffiDoideUB  posticus  muscle ;  and  above  it,  on  the 
pCMterior  part  of  the  arytenoid  cartilages,  the  aiytcenoid  muscle 
willqrpear. 

The  caioo-THTBOiD£oa  uoacLX  (fig.  20,  ')  is  triangular  in  Ci 


Fig  28* 


and  is  separated  by  an 
iatervil  from  the  one  on  the 
Dippoate  side.  It  ante*  from 
the  front  and  the  lateral  part 
at  the  cricoid  cartilage ;  and 
iti  fibres  ascend,  diverging 
bam.  one  another,  to  be 
MMrted  into  the  lower  coma, 
and  the  lower  border  of  the 
thyroid  cartilage  as  far  for- 
viida  as  a  quarter  of  an  inch 
fnm  the  middle  line ;  also, 
foe  ■  abort  distance  (a  line), 
into  the  inner  surface  of  that 
<sitil^&  The  muscle  rests 
«  the  crico-tbyroid  memr 
bnt^  and  is  concealed  by  the 
bmo-lhyroid  muscle. 

AtOim.  It  approaches  the 
tbynrid  to  the  cricoid  cartil- 
■gc,ni«kinglonger  the  distance 
between  that  and  the  arytce- 
bcid  cartilages,  and  tightens 
indirectly  the  vocal  cords. 

The  csioo-ascTANoiQBDB  posncus  hdbcu;  (fig.  28,  h)  lies  on 

*  B»d  of  the  ISI711X  and  wind-pips.  A,  hjoid  bone  ;  a,  arylffinDid  c«t- 
Gl^e  ;  f,  epiglottis  ;  t,  thjroid  carUkgs  ;  e,  cricoid  cartilage  ;  r,  tiacbsa  ; 
i,  (iwo-aiTtBDOidnu  pnatiCBs  ;  t,  UTtaauudans  ;  n,  miucalar  layer  at  Um 
(wk  <<  tba  bachsa. 
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the  posterior  part  of  the  cricoid  cartilage.  Its  origin  is  from  the 
depression  on  the  side  of  the  vertical  ridge  at  the  back  of  that 
cartilage.  From  this  origin  the  fibres  are  directed  outwards,  and 
are  inserted  by  fleshy  and  tendinous  fibres  into  a  projection  at 
the  outer  part  of  the  base  of  the  arytasnoid  cartilage. 

Action,  It  rotates  the  arytaenoid  cartilage,  turning  out  the 
lateral  projection  at  the  base,  and  enlarges  the  interval  between 
the  cartilages.  At  the  same  time  the  upper  orifice  of  the  larynx 
is  widened  by  the  separation  from  each  other  of  its  lateral 
boundaries. 

Musculus  kerato-cricoidetis  (Merkel).  This  is  a  small  fleshy  slip 
which  is  occasionally  seen  below  and  close  to  the  preceding 
muscle  ;  it  arises  from  the  cricoid  cartilage,  and  is  inserted  into 
the  back  part  of  the  lower  comu  of  the  thyroid  cartilage. 

The  ARYT^NOiDEUS  IB  a  single  muscle  in  the  middle  line 
(fig.  28, «),  and  is  placed  on  the  posterior  surface  of  the  aiytsenoid 
cartilages.  It  possesses  two  sets  of  fibres,  superficial  and  deep, 
with  difi'erent  directions.  The  deep  fibres  are  transverse,  and 
are  inserted  into  the  outer  border  and  the  posterior  surface  of 
each  cartilage ;  they  close  the  interval  between  the  cartilages. 
The  superficial  fibres  consist  of  two  oblique  fasciculi,  which 
cross  like  the  parts  of  the  letter  X,  each  passing  from  the  base 
of  one  cartilage  to  the  apex  of  the  other  :  a  few  of  the  oblique 
fibres  are  continued  beyond  the  cartilage  to  join  the  thyro- 
arytaenoid  muscle,  and  the  depressor  of  the  epiglottis. 

Action,  The  muscle  causes  the  arytaenoid  cartilages  to  glide 
towards  one  another,  and  diminishes  much,  or  closes  the  rima 
glottidis. 

It  acts  also  as  the  hinder  part  of  a  sphincter  to  close  the  upper 
orifice  of  the  larynx,  the  depressors  of  the  epiglottis  assisting  it  in 
that  action. 

Dissection,  The  remaining  muscles  and  the  vocal  apparatus 
would  be  learnt  better  on  a  fresh  larynx,  if  this  can  be  obtained. 
To  bring  into  view  the  muscles,  which  are  concealed  by  the 
thyroid  cartilage,  it  will  be  necessary  to  remove  the  right  half 
of  the  thyroid,  by  cutting  through  it  a  quarter  of  an  inch  from 
the  middle  line,  after  its  lower  comu  has  been  detached  from 
the  cricoid  cartilage.  Then  by  dividing  the  crico-thjrroid  mem- 
brane attached  to  the  lower  edge,  and  the  thyro-hyoid  ligament 
connected  with  the  upper,  and  separating  the  loose  piece  from 
the  subjacent  areolar  tissue,  it  will  come  away. 

By  the  removal  of  some  areolar  tissue,  the  dissector  will  define 
inferiorly  the  lateral  cryco-arytaenoid  muscle ;  above  it,  the  thyro- 
ar}^geuoideus  muscle ;  and  still  higher,  the  thin  muscular  fibres 
(depressor  of  the  epiglottis)  in  the  fold  of  mucous  membrane 
between  the  epiglottis  and  the  arytaenoid  cartilage.  On  cleaning 
the  Gbrea  of  the  thyro-arytaanoideus  near  the  front  of  the  laiynz, 


TKYBO-ASYT-ENOIDEUa  MUSCLE.  lU 

die  top  of  the  laccnlos  laijngis  with  its  small  glandg  will  appeiaf 
above  the  fleshy  fibres. 

The  caico-ABYTANoiDiOB  lateralib  (fig.  29, ')  is  a  small  Latmi 
kagthened  baud,  vhich  arww  from  the  upper  border  of  the  ^Sdwu?'*' 
aicoid    cartilage    at    the 

latenl  part ;  its  fibres  ace  ^'S-  ^^'* 

directed  backwoida  to  be 
immrltd  into  a  projection 
m  the  outer  eide  of  the 
the  arytsenoid 
and  into  the 
ctmt^oiis  part  of  the 
ooter  muface. 

Thi«  muscle  is  concealed 
hj  the  crico-thjToideus, 
■ad  it«  upper  border  ia 
«aQtignoUB  to  the  succeed- 
ing ronncle. 

Aetion.  Botating  the 
airiKDoid  cartilage  by 
Kumng  inwards  tbe  pro- 
jection on  the  outer  part 
ot  the  base,  it  replaces 
tlie  cartilage  after  this  boa 
been  everted  by  tbe  crico- 
arytxnoideua  posticus.  It 
can  approach  the  one 
Toeal  cord  to  the  other, 
and  so  narrow  tbe  glottis. 

Tbe      THYHO-ABTT.^- 

iroiDEUS      HESCLB     (  fig. 

a,*')  eitends  backwards 

in  tbe  interior  of  the  larynx 

from  the   thyroid  to  the 

tajtienoid  cartilage ;  it  is  thick  below,  but  thin  and  expanded  aliove. 

"Rut  muscle  aritet  from  the  thyroid  cartilage  near  -the  middle 

line,  for  about  tbe  lower  half  of  the  depth,  and  &om  the  crico- 

tlijTDid  ligament.     Tbe  fibres  are  directed  backwards  with  dif-  Soma  tbn» 

faent  inclinations ; — Tbe  external  *  ascend  somewhat,  and  are  ff^™'^  *" 

ntrted  into  the  upper  part  of  the  outer  surface  ot  the  arytenoid 

ortilage,  and  blend  with  the  depressor  of  the  epiglottis.     The 

internal  and  lower  fibres  are  tnmaveise,  and  form  a  thick  bundle,*  otLen  go  to 

*  Tiew  of  the  mtmul  miucin  of  the  ttiyia.  1.  Crica-thjToideas  de- 
tached. 2,  Crico-UTtenoidms  posticus.  3.  Ciico-uTtmioideiu  lateralis. 
!■  njm-aijtEiKudeiu,  inperficud  pul  G.  DepressoT  of  the  epiglottis. 
(L  Tlifro-hmieaM,  cnb     S.  Deep  or  tranvrene  fM:t  of  Ihyro-bjokdeus. 
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which  is  inserted  into  the  fore  part  of  the  base  of  that  cartilage, 
and  into  the  outer  surface. 

By  its  outer  surface  the  muscle  is  in  contact  with  the  thyroid 
cartilage ;  and  the  inner  surface  rests  on  the  vocal  cords,  and  on 
the  ventricle  of  the  larynx  and  the  pouch. 

Action,  It  moves  forwards  the  arytaonoid  cartilage  towards  the 
thyroid,  and  relaxes  the  vocal  cord.  By  the  thin  band  of  fibres 
along  the  upper  eflge  the  rima  glottidis  can  be  narrowed,  and  the 
cord  put  into  the  vocalising  position. 

The  DEPRESSOR  OF  THE  EPIGLOTTIS  (fig.  30)  (thyro-arytaeuo- 
epiglottideus)  is  the  thin  muscular  layer,  which  is  contained  in 
the  fold  of  mucous  membrane  bounding  laterally  the  upper  open- 
ing of  the  larynx  (fig.  29,  *).  Its  fibres  arise  posteriorly  from 
the  front  of  the  arytenoid  cartilage,  some  being  also  continuous 
below  with  fibres  of  the  arytsenoid  and  thyro-arytsenoid  muscles ; 
and  anteriorly  by  a  narrow  slip  from  the  thyroid  cartilage  near 
the  middle  line.  From  those  attachments  the  fibres  turn  up- 
wards with  very  different  directions,  and  are  inserted  into  the 
border  of  the  epiglottis  of  the  same  side.  The  strength  of  the 
muscle  varies  much  in  different  bodies. 

Some  of  the  lower  fibres  of  the  muscle,  which  cover  the  top  of 
the  laryngeal  pouch,  have  been  described  by  Mr.  Hilton  as  a 
separate  mnsde  with  the  name  arytceno-epiglottideus  inferior. 

Action,  By  the  contraction  of  the  fibres,  the  tip  of  the  ary- 
tcenoid  cartilage  will  be  moved  forwards  and  inwards,  and  the 
epiglottis  will  be  lowered  over  the  orifice  of  the  larynx. 

The  fibres  of  the  muscle  which  are  spread  over  the  sacculus 
will  compress  it,  and  assist  in  the  expulsion  of  the  contents. 

Parts  inside  the  lartnx.  The  parts  more  immediately  con- 
cerned in  the  production  of  the  voice  are,  the  vocal  cords,  the 
glottis,  and  the  ventricle  of  the  larynx  and  its  pouch  :  these  axe 
placed  within,  and  are  protected  by  the  laryngeal  cartilages. 

Dissection.  For  the  purpose  of  displaying  the  vocal  apparatus, 
let  the  tube  of  the  larynx  be  divided  along  the  posterior  part ; 
and  in  cutting  through  the  arytaonoid  muscle,  let  the  incision  be 
rather  to  the  right  of  the  middle  line,  so  as  to  avoid  the  nerves 
entering  it. 

On  looking  into  the  larynx  a  hollow  (ventricle)  will  be  seen 
on  each  side  ;  and  bounding  the  ventricle  above  and  below  are 
the  whitish  bands  of  the  vocal  cords. 

If  a  probe  be  passed  into  that  hollow,  it  may  be  made  to 
enter  a  small  pouch  (sacculus  laryngis)  by  an  aperture  in  the 
anterior  and  upper  pwt.  The  dissector  should  fill  the  sacculus 
on  the  right  side  by  introducing  a  small  piece  of  cotton  wool 
into  it. 

The  laryngeal  space  reaches  from  the  epiglottis  to  the  lower 
border  of  the  cricoid  cartilage.    It  opens  above  into  the  pharynz, 
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and  below  into  the  trachea ;  and  in  the  intermediate  space  are 
lodged  the  parts  producing  voice. 

The  upper  orifice  of  the  larynx  (fig.  28)  will  be  evident  on  upper  wi- 
pliiring  in  contact  the  cut  surfaces.     It  1b  triangular  in  shape,  ^°®* 
with  the  base  in  front  and  the  apex  behind,  and  its  sides  are  "^P** 
■Loped  obliquely  downwards  in  the  antero-posterior  direction.    Its  and  bounda- 
bonndaries  are, — ^the  epiglottis  in  front,  the  arytaenoid  muscle  and  '*•"• 
cartilages  behind,  and  the  arytamo-epiglottidean  fold  of  mucous 
membrane  on  each  side.     This  aperture  is  closed  by  the  epi- 
glotda  during  deglutition. 

The  lower  opening,  limited  by  the  inferior  edge  of  the  cricoid  Lower 
cartilage,  is  circular  in  form,  and  is  of  the  same  size  as  that  ^P*^^^> 
cartilage. 

The  laryngeal  cavity  is  much  reduced  in  size  within  the  thyroid  cayity  of 
cartilage  by  the  vocal  cords,  and  is  dilated  above  and  below  ^^*y^^» 
them,  for  the  purpose  of  allowing  their  free  vibration.     On  a  ^tinpo 
Tcrtical  cross  section  the  lower  dilatation  would  be  seen  to  be  as 
laige  as  the  ring  of  the  cricoid  ;  and  the  upper,  much  smaller,  to  ^^^  g^^ 
be  formed  by  the  ventricles  of  the  larynx.     Above  the  highest 
bulge  the  wall  of  the  larynx  slants  up  to  the  epiglottis. 

The  gloUiSy  or  rima  glottidiSf  is  the  interval  between  the  lower  oiottit, 
vocal  cords ;  it  is  placed  on  a  level  with  the  base  of  the  arytce-  poaitioD, 
noid  cartilages,  and  is  the  narrowest  part  of  the  laryngeal  cavity. 
In  the  state  of  rest  it  is  a  narrow  fissure  which  is  enlarged  a  little 
behind  and  rounded ;  but  when  dilated  it  is  triangular  in  form,  fonn, 
like  the  upper  orifice,  though  its  wider  part  is  turned  backwards 
to  the  arytsonoid  muscle. 

It  sides  are  constructed  partly  of  ligament  and  partly  of  carti-  constmc- 
lage  : — ^thus,  for  about  the  two  anterior  thirds  is  the  elastic  vocal       ' 
cord,  whilst  at  the  posterior  third  is  the  smooth  inner  surface  of 
the  arytaenoid  cartilage.     Behind  it  is  bounded  by  the  aiytaonoid 
muscle,  and  in  front  by  the  thyroid  cartilage  and  the  attachments 
of  the  vocal  cords. 

The  size  of  the  interval  differs  in  the  two  sexes.     In  the  male  aixe  differs. 
it  measures  from  before  back  nearly  an  inch  (less  a  line),  and 
across  at  the  base  when  dilated,  about  a  third  of  the   other 
measurement     In  the  female  the  dimensions  will  be  less  by  two 
or  three  lines. 

Alterations  in  the  size  and  form  affect  the  interval  where  it  is  chAngee  in 
bounded  by  the  cartilages,  as  well  as  where  it  is  limited  by  the  '^^ 
ligaments.  In  the  former  part,  the  changes  are  occasioned  by  the  in  two  ways, 
movements  of  the  arytenoid  cartilages ;  but  in  the  latter  they 
are  due  to  the  lengthening  or  shortening  of  the  bands. 

In  the  living  body  the  fissure  is  larger  in  inspiration  than  in  Action  of 
expiration.    The  muscles  too  are  constantly  producing  altera- *'^®""*^*'* 
tions  in  the  fissure,  some  acting  more  immediately  on  the  car- 
tilages as   dilators  or  contractors    of  the   base  ;   and  othen 
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altering  tlie  state  of  the  ligaments,  hj  dongating  oud  ghortening 
the  Bid«a. 

The  base  ia  enlarged,  and  the  interval  rendered  triangular  by 
the  posterit 


Pig  SO* 


arvtemoid ,  and  is 
dunuushed  bv  the 
arjtainoid,  and  the 
lateral  cnco-arvta- 
noid.  And  the  liga 
inentoua  Bidea  are 
elongatfU  and  made 
tense  b'v  the  unco- 
thyroidti,  but  are 
Hhortened  by  the 
thyro-arvtcBnoidei 

Thewnfnrfcof  the 
larynx  (fig  30,  t>) 
wdl  be  visible  on 
the  left  side,  it  u 
the  oval  bollgw 
between  the  vocal 
coida.  The  upper 
mai^dn  of  the  open- 
ing is  semilunar, 
and  the  lower  is 
Htraight.  On  the 
onter  surface  are  the 
fibres  of  the  thyro- 
arj'taanoid  muacle, 
«  into  the  laryngeal 


I  the   anterior  part  is  the  a 

The  laryngeal  pouch  (saccultis  laryngis)  (fig.  30,  s)  has  been  laid 
bare  in  port  on  the  right  aide  by  the  removal  of  the  half  of  the 
Uiyroid  cartilage  (p.  164),  but  it  will  be  betttr  seen  in  a  subse- 
queat  dissection  for  the  display  of  the  vocal  cortis. 

It  is  a  email  membranous  Ktc,  half  an  inch  deep  and  cylindrical 
in  form,  which  project*  upwards  between  the  upper  vocal  cord 
and  the  thyroid  slip  of  the  depressor  of  the  epiglottis,  and  reaches 
sometimes  as  high  as  the  upper  border  of  die  thyroid  cartilage. 
Its  cavity  communicates  with  the  front  of  the  ventricle  by  a 
somewhat  narrow  aperture.  On  the  outer  surface  are  numetoua 
small  glands,  whose  ducts  are  transmitted  through  the  coata  of 
the  sac  to  the  inside.     Numerous  nerves  are  distributed  over  the 


tie  lilse  voai  ccrd  above  it 


*  iDteriar  of  the  larTiii  with  the  vocal  cords  (HilMn).     e,  opiglotUs  ;  a, 

arrtnaoid  csrtilage  ;  t,  thyroid,  and  e,  ciTCoid  cartilsge  ;  A,  dopressor  of 

Ihfl  epiglottis  ;  r,  lower  or  troa  yocal  cord  ;  v,  venbriclB  of  the  l*i7ni,  with 

'   ;  t,  ItUTngoal  pouch. 
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top.     Its  upper  part  is  covered  by  the  muscular  slip  before  re- 
ferred to. 

Dis^ecHon.  The  general  shape  and  position  of  the  vocal  cords  are  Diraectioa 
evident  on  the  left  half  of  the  larjmgeal  tube,  but  to  show  more  ^,S***^ 
folly  the  nature  of  the  lower  cord,  put  the  cut  surfaces  in  con- 
tact, and  detach  on  the  right  side  the  crico-arytaenoideus  lateralis 
from  its  cartilages.     Remove  in  like  manner  the  thyro-aryt8&- 
noidens,  raising  it  from  before  back.    By  the  removal  of  the  last 
muflcle  a  fibrous  membrane  crico-thyroid  (fig.  31,*)  comes  into  and  crico- 
Tiew ;  and  the  upper  free  edge  of  that  membrane  can  be  now  membrane. 
perceived  to  constitute  the  inferior  or  true  vocal  cord.     Whilst 
taking  away  the  thyro-arytsenoideus,  the  ventricle  and  the  sao- 
cohuB  laryngis,  which  are  formed  chiefly  by  mucous  membrane, 
will  disappear. 

The  tkyro-arytcgnoid  ligaments,  or  the  vocal  cords  (fig.  30),  are  Thyro-arj-- 
two  bonds  on  each  side,  which  are  extended  from  the  angle  of  the  ^^t!^  ^^ 
thyroid  to  the  arytaenoid  cartilage, — one  forming  the  upper,  the 
other  the  lower  margin  of  the  ventricle ;  they  are  about  seven 
lines  long  in  man,  and  two  less  in  the  woman. 

The  inferior  ligament  (chorda  vocalis)   (fig.  30,  r),  is  attached  inferior  or 
in  front  to  the  angle  of  the  thyroid   cartilage,  about  half  way  ^^'^  ^^ 
down  below  the  notch  ;  the  ligament  is  directed  backwards,  and 
la  inserted  into  the  anterior  prominence  at  the  base  of  the  arytas- 
noid  cartilage.     Internally  this  band  is  covered  by  thin  mucous  has  these 
membrane,  and  projects  towards  its  fellow  into  the  cavity  of  the  ~^««^'»- 
lazynx,  the  interval  between  it  and  the  opposite  one  being  the 
^c^ttia.     Externally  it  is   connected  with  the  thyro-arytaenoid 
nmscle.     And  inferiorly  it  is  continuous  with  the  crico-thyroid 
ligament  (fig.  31,  *).  The  edge  that  bounds  the  ventricle  is  straight 
tad  well  defined,  and  vibrates  to  produce  sounds. 

The  ligament  is  formed  by  the  upper  free  edge  of  the  crico-  Nature. 
thyroid  membrane,  and  is  composed  of  fine  elastic  tissue. 

The  upper  ligament  (false  vocal  cord,  fig.  30)  to  be  seen  on  the  Upper  llga- 
left  side,  is  semilunar  in  form,  and  is  much  weaker  than  the  °^''°* 
other.     It  IB  fixed  in  front  to  the  angle  of  the  th^Toid  cartilage, 
near  the  attachment  of  the  epiglottis ;   and  behind  to  the  outer 
goi&ce  of  the  arytaenoid  cartilage.    This  ligament  consists  chiefly  is  %  rery 
of  white  fibrous  tissue,  which  is  continuous  with  that  in  the  ary-  J^^J^ 
taeno-epiglottidean  fold  of  mucous  membrane.  baud. 

The  mucous  membrane  of  the  larynx  is  derived  from  that  in-  mucoxis 
Testing  the  pharynx,  and  is  prolonged  to  the  limgs  through  the  °i«mhniae. 
trachea.     When  entering  the  lar3Tix  it  is  stretchetl  between  the 
epiglottis  and  the  tip  of  the  arytsenoid  cartilage,  forming  the 
arytsno-epiglottid  fold  on  each  side  of  the  laryngeal  orifice  :  Arrange- 
mt  this  spot  it  is  very  loose,  and  the  submucous  tissue  abundant.  °^®°*- 
In  the  larynx  the  membrane  lines  closely  the  cavity,  sinks  into 
the  Tentride,  and  js  prolonged  into  the  laijngeol  pouch.     On 
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the  thyro-arytcenoid  ligaments  it  is  very  tliin  and  adherent,  allow 
ing  these  to  be  visible  through  it. 

A  columnar  ciliated  epithelium  covers  the  surface  below  the 
level  of  the  superior  vocal  cords,  but  it  becomes  flattened  without 
cilia  on  the  vocal  cords :  on  the  epiglottis  it  is  ciliated  in  the 
lower  half.  In  the  small  part  of  the  larynx  above  the  line  men- 
tioned, the  epithelium  is  of  the  laminar  kind  and  free  from  cilia. 

Numerous  racemose  glands  are  connected  with  the  mucous 
membrane  of  the  larynx ;  and  the  orifices  will  be  seen  on  the 
surface,  especially  at  the  posterior  aspect  of  the  epiglottis.  In 
the  edge  of  the  aiytseno-epiglottidean  fold  there  is  a  little  swelling 
occasioned  by  a  mass  of  subjacent  glands  (arytaenoid) ;  and  along 
the  upper  vocal  cord  lies  another  set.  None  exist  over  the  vocal 
cords,  but  close  to  those  bands  is  the  collection  of  the  sacculus 
laiyngis  which  lubricates  the  ventricle  and  the  vocal  cord. 

Dissection  of  nerves  and  vessels.  The  termination  of  the  laryn- 
geal nerves  may  be  dissected  on  the  imtouched  side  of  the 
larynx.  For  this  purpose  the  other  half  of  the  thyroid  is  to  be 
disarticulated  from  the  cricoid  cartilage  ;  and  care  should  be  taken 
of  the  recurrent  nerve,  which  lies  near  the  joint  between  the  two. 
The  trachea  and  larynx  should  be  fastened  down  next  with  pins, 
and  after  the  thyroid  has  been  drawn  away  from  the  cricoid 
cartilage,  the  inferior  laryngeal  nerve  can  be  traced  over  the 
side  of  the  latter  cartilage  to  the  muscles  of  the  larynx,  and  to 
the  mucous  membrane  of  the  pharynx. 

Afterwards  the  superior  laryngeal  is  to  be  found  as  it  pierces 
the  thyro-hyoid  membrane,  and  branches  of  it  are  to  be  traced 
inwards  to  the  mucous  membrane  of  the  larynx,  and  pharynx. 
Two  communications  are  to  be  looked  for  between  the  laryngeal 
nerves ;  one  is  beneath  the  thyroid  cartilage,  the  other  in  the 
mucous  membrane  of  the  pharynx. 

An  artery  accompanies  each  nerve,  and  its  offsets  are  to  be 
dissected  at  the  same  time  as  the  nerve. 

Nerves.  The  nerves  of  the  larynx  are  the  superior  and  in- 
ferior laryngeal  branches  of  the  pneumo-gastric  (p.  118)  ;  the 
former  is.  distributed  to  the  mucous  membrane,  and  the  latter  to 
the  muscles. 

The  inferior  laryngeal  nerve  (recurrent),  when  about  to  enter 
the  larynx,  furnishes  backwards  an  offset  to  the  mucous  mem- 
brane of  the  pharynx ;  this  joins  filaments  of  the  upper  laryn- 
geal. The  nerve  then  passes  beneath  the  ala  of  the  thyroid 
cartilage,  and  ends  in  branches  for  all  the  special  muscles  of  the 
laiynx,  except  the  crico-thyroideus.  Its  small  muscular  branches 
are  superficial,  but  that  to  the  arytsenoid  muscle  passes  beneath 
the  crico-arytaenoideus  posticus.  Beneath  the  thyroid  cartilage 
the  inferior  is  joined  by  a  long  offset  of  the  upper  larygeal  nerve. 

The  superior  laryngeal  nerve  pierces  the  thyro-hyoid  ligament| 
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and  gives  offsets  to  the  mucous  membrane  of  the  pharynx ;  it  laryngeal 
famishes  also  a  long  branch  beneath  the  ala  of  the  thyroid  caiti-  "^^^^ 
lage  to  communicate  with  the  recurrent  nerve.     The  trunk  then  JoixM  recur- 
teiminates  in  many  branches  for  the  supply  of  the  mucous  mem-  '^^ 
brane : — Some  of  these  ascend  in  the  ar^tseno-epiglottid  fold  to 
the  epiglottis,  and  the  root  of  the  tongue.    The  others,  which  are  and  enda  in 
the  largest,  descend  on  the  inner  side  of  the  ventricular  pouch,  S^iSine. 
and  supply  the  lining  membrane  of  the  larynx  as  low  as  the 
Tocal  cords.     One  nerve  of  this  set  pierces  the  arytonoid  muscle, 
and  ends  in  the  mucous  membrane. 

Vessels.  The  arteries  of  the  larynx  are  furnished  from  the  Artoriea 
superior  and  inferior  thyroid  branches  (pp.  84,  75). 

The  laryngeal  branch  of  the  superior  thyroid  artery  enters  the  from  supo- 
larynx  with  the  superior  laryngeal  nerve,  and  divides  like  it  into  ri<»ti»y«>*d' 
ascending  and  descending  branches ;  some  of  these  enter  the 
muscles,  but  the  rest  supply  the  epiglottis,  and  the  mucous  mem- 
hrane  from  the  root  of  the  tongue  to  the  chorda  vocaHs.  Like 
the  nerves,  it  unites  with  the  following  artery  both  beneath  the 
ala  of  the  thyroid  cartilage  and  in  the  mucous  membrane  of  the 
pharynx. 

The  laryngeal  branch  of  the  inferior  thyroid  artery  ascends  on  from  inferior 
the  back  of  the  cricoid  cartilage  and  ends  in  the  mucous  mem-  ^^y^*^* 
hrane  of  the  pharynx  and  the  posterior  muscles  of  the  larynx. 

Some  other  twigs  from  the  superior  thyroid  artery  perforate  other 
the  crico-thyroid  membrane,  and  ramify  in  the  mucous  lining  of  '**^*"** 
the  interior  of  the  larynx  at  the  lower  part. 

Laryngeal  veins.  The  vein  accompanying  the  branch  of  the  Veina  end 
superior  thyroid  artery,  joins  the  internal  jugular  or  the  superior  ^^^•'wi^* 
thyroid  vein  ;  and  the  vein  corresponding  with  the  other  artery 
opens  into  the  plexus  of  the  inferior  thyroid  veins  (pp.  84,  75). 


Section  XVII. 


HYOID  BONE,  CARTILAGES  AND  LIGAMENTS  OF  THE 
LARYNX,  AND  STRUCTURE  OF  THE  TRACHEA. 

Dissection.  All  the  muscles  and  the  mucous  membrane  are  to  DiaaectioiL 
be  taken  away  so  as  to  denude  the  hyoid  bone,  the  cartilages  of 
the  hoynx,  and  the  epiglottis  ;  but  the  piece  of  membrane  that 
joins  the  hyoid  bone  to  the  thyroid  cartilage,  and  the  ligaments 
muting  one  cartilage  to  another  on  the  left  side,  should  not  be 
destroyed. 

In  the  aiytaano^piglottidean  fold  of  mucous  membiane,  a 
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small  cartilaginous  body  (cuneiform)  may  be  recognised ;  an  ob- 
lique whitish  projection  indicates  its  position. 
Hyold  bone.      The  hyoid  bime  (os  hyoides)  is  situate  between  the  larynx  and 
Form.  the  root  of  the  tongue.     Resembling  the  letter  U,  placed  hori- 

zontally and  with  the  legs  turned  backwards,  it  offers  for  exami- 
nation a  central  part  or  body,  and  two  lateral  pieces  or  comua  on 
each  side. 

The  body  is  thin  and  flattened,  and  measures  most  in  the 
transverse  direction.  Convex  in  front,  where  it  is  marked  by  a 
tubercle,  it  presents  an  imeven  surface  for  the  attachment  of 
muscles ;  whilst  on  the  opposite  aspect  it  is  concave.  To  the 
upper  border  the  fibrous  membrane  (hyo-glossal)  fixing  the  tongue 
is  attached. 

The  comua  are  two  in  number  on  each  side  (large  and  small). 
The  large  comu  continues  the  bone  backwards,  and  is  joined  to 
the  body  by  an  intervening  piece  of  cartilage.  The  surfaces  of 
this  comu  look  somewhat  upwards  and  downwards;  and  the  size 
decreases  from  before  backwards.  It  ends  posteriorly  in  a 
tubercle.  The  small  comu,  or  appendix,  is  directed  upwards 
from  the  point  of  union  of  the  great  comu  with  the  body,  and  is 
joined  by  the  stylo-hyoid  ligament.  It  is  seldom  wholly  os- 
sified. 

Cartilages  op  the  Larynx.  There  are  four  large  cartilages 
in  the  larynx,  which  are  concerned  in  the  production  of  the 
voice,  viz.,  the  thyroid,  the  cricoid,  and  the  two  arytienoid.  In 
addition  there  are  some  cartilaginous  structures  called  yellow 
cartilage,  viz.,  the  epiglottis,  a  capitulum  to  each  arytsenoid  carti- 
lage, and  on  each  side  a  small  ovaUsh  piece  (cuneiform)  in  the 
arytamo-epiglottidean  fold  of  mucous  membrane. 

The  thyroid  cartilage  is  the  largest  of  aU  :  it  forms  the  front 
of  the  larynx,  and  protects  the  vocal  apparatus  as  with  a  shield, 
front  ^**  ^  '^®  upper  part  of  the  cartilage  is  considerably  wider  than  the 
lower,  and  in  consequence  of  this  form  the  lar}^nx  resembles 
somewhat  a  funnel.     The  anterior  surface  is  prominent  in  the 
middle  line,  forming  the  subcutaneous  swelling  named  pomura 
Adami;  but  the  cartilage  is  concave  behind  at  the  same  spot, 
and  gives  attachment  to  the  epiglottis  and  the  thyro-arytaenoid 
muscles  and  ligaments.     The  upper  border  is  notched  in  the 
centre* 
Formed  of         The  cartilage  consists  of  two  square  parts  or  halves,  which  are 
^^   imited  in  the  middle  line.     Posteriorly  each  half  of  the  cartilage 
each  havioff  has  a  thick  border,  which  terminates  upwards  and  downwards  in  a 
oomua!        rounded  process  or  comu.    Both  comua  are  bent  slightly  inwards : 
of  the  two,  the  upper  horn  is  the  longest ;  but  the  lower  piece 
is  thicker  than  the  other,  and  articulates  with  the  cricoid  carti- 
lage.    The  inner  surface  of  each  half  is  smooth ;  but  the  outer 
Is  Marked  by  an  oblique  line  for  the  attachment  of  muscles, 
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wldcli  extends  fix)m  a  tubercle  near  the  root  of  the  upper  comu, 
almost  to  the  middle  of  the  lower  border. 

The  cricoid  cartilage  is  stronger  though  smaller  than  the  thy-  Cricoid 
loid,  and  encircles  the  cavity  of  the  larynx  ;  it  is  partly  concealed  *^**'*^^*««* 
by  the  shield-like  cartilage,  below  which  it  is  placed.     It  is  very  Fonh. 
unequal  in  depth  before  and  behind,  the  posterior  part  being 
three  times  deeper  than  the  anterior,  something  like  a  signet 
ring.     Its  size  is  about  as  large  as  the  fore  finger. 

The  outer  surface  is  rough,  and  gives  attachment  to  muscles.  SurfSaoes. 
At  the  back  of  the  cartilage  there  is  a  flat  and  rather  square  por- 
tioin,  which  is  marked  by  a  median  ridge  between  two  contiguous 
muscular  depressions.  On  each  side,  immediately  in  front  of 
the  square  part,  is  a  shallow  articular  mark,  which  receives  the 
lower  comu  of  the  thyroid  cartilage.  The  inner  surface  is  smooth, 
and  is  covered  by  mucous  membrane. 

The  lower  border  is  undulating,  and  is  united  to  the  first  ring  Border*, 
of  the  trachea  by  fibrous  membrane.     The  upper  border  is  nearly  m^^^' 
•tndght  posteriorly,  opposite  the  deep  part  of  the  cartilage ;  and  uneven. 
this  portion  is  limited  on  each  side  by  an  articular  mark  for  the 
aryt8Bnoid  cartilage.     In  front  of  that  spot  the  border  is  sloped 
obliquely  downwards  to  the  middle  line.     At  the  middle  line 
behind  there  is  a  slight  excavation  in  each  border. 

The  arytomoid  cartilages^  two  in  number,  one  on  each  side  of  Arytwnoid 
the  middle  line,  are  placed  at  the  back  of  the  larynx,  on  the  <^*''^"*<f®"' 
upper  border  of  the  cricoid  cartilage.     Each  cartilage,  about  half  situation 
an  inch  in  depth,  is  pyramidal  in  shape,  and  offers  for  examina-  ^^  '**"^ 
tion  a  base  and  apex,  and  three  surfaces. 

The  base  has  a  slightly  hollowed  surface  behind  for  articula-  Baae. 
tion  with  the  cricoid  cartilage,  and  is  elongated  in  front  by  means 
of  a  process  which  gives  attachment  to  the  vocal  cord.    The  apex  Apex. 
is  directed  backwards  and  somewhat  inwards,  and  is  surmounted 
by  the  cartilage  of  Santorini. 

The  inner  surface  is  narrow,  especially  above,  and  flat ;  but  Three 
the  outer  is  wide  and  irregular.     On  the  outer  surface  there  is  *"  *^®** 
a  small  projection  at  the  base,  which  receives  the  insertion  of 
Bome  of  the  muscles.     At  the  posterior  aspect  the  cartilage  is 
concave  and  smooth. 

Cartilages  of  Santorini,  Attached  to  the  apex  of  each  arytcenoid  ^^*^" 
cartilage  is  the  small,  conical,  cartilaginous  body  of  Santorini  tjantorini. 
(comiculum  capitulum  Santorini),  which  is  bent  inwards  towards 
the  one  of  the  opposite  side.     The  arytseno-epiglottidean  fold  is 
connected  with  it. 

Cuneiform  cartilages.    Two  other  small  cartilaginous  bodies,  Twocarti- 
one   on    each   side,   which  are   contained   in   the    aryt«no-epi-  wrSbei^. 
glottid  folds,  have  received  this  name.     Each  is  somewhat  elon- 
gated and  rounded  in  form,  like  a  grain  of  rice ;  it  is  situate 
obliquely  in  front  of  the  capitulum  of  the  arytenoid  cartilage, 
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and  its  place  in  the  fold  of  the  mucous  membiane  is  marked  by 
a  slight  whitish  projection. 

The  epiglottis  (fig.  28,  e)  is  single,  and  is  the  laigest  of  the 
pieces  of  yellow  cartilage.  In  form  it  is  cordate;  and  it  re- 
sembles a  leaf^  with  the  stalk  below  and  the  lamina  or  expanded 
part  above.  Its  position  is  behind  the  tongue,  and  in  front  of 
the  orifice  of  the  laiynx.  During  respiration  it  is  placed  verti- 
cally, but  during  deglutition  it  takes  a  horizontal  direction  so  as 
to  close  the  opening  of  the  larynx. 

The  anterior  surface  is  bent  forwards  to  the  tongue,  to  which 
it  Ib  connected  by  three  folds  of  mucous  membrane;  and  the 
posterior  surface,  hollowed  from  side  to  side,  is  convex  from 
above  down.     To  its  sides  the  aryteeno-epiglottid  folds  of  mucous 

Olanda  in  it.  niembrane  are  xinited.  After  the  mucous  membrane  has  been 
removed  from  the  epiglottis  its  substance  will  be  seen  to  be 
perforated  by  numerous  apertures,  which  lodge  mucous  glands. 

Between  the  epiglottis  and  the  hyoid  bone  is  a  mass  of 
yellowish  fat  with  some  glands ;  this  has  been  sometimes  called 
the  epiglottidean  gland. 

Ligaments  of  the  Lartnx.  The  larynx  is  connected  by  ex- 
trinsic ligaments  with  the  hyoid  bone  above  and  the  trachea 
below.     Other  connecting  ligaments  join  together  the  cartilages : 
and  between  some  of  the  cartilages  synovial  membranes  exist. 
Union  of  the  larynx  with  the  hyoid  bone  and  the  trachea.  A- 

and^teiKshea.  *'^^  loose  elastic  membrane  (thyro-hyoid)  passes  from  the  thyroid 
cartilage  to  the  hyoid  bone ;  and  a  second  membrane  connects 
the  cricoid  cartilage  with  the  trachea. 

Tbyro-hyoid      The  ihyro-hyoid  ligament  is  attached  on  the  one  part  to  the 

membiano.  ^pp^p  border  of  the  thyroid  cartilage ;  and  on  the  other,  to  the 
upper  border  of  the  hyoid  bone,  at  the  posterior  aspect.  Of 
some  thickness  in  the  centre,  it  gradually  becomes  thinner  to- 
wards the  sides ;  and  it  ends  laterally  in  a  rounded  elastic  cord, 
which  intervenes  between  the  extremity  of  the  hyoid  bone  and 
the  upper  comu  of  the  thyroid  cartilage. 

The  superior  laryngeal  nerve  and  artery  perforate  the  liga- 
ment, and  a  synovial  membrane  is  placed  between  it  and  the 
posterior  surface  of  the  hyoid  bone.  In  the  elastic  lateral  part 
of  the  ligament  will  be  found  occasionally  a  small  osaific  nodule 
(cartilago  triticea). 

Crico-  The  membrane  joining  the  lower  border  of  the  cricoid  carti- 

tuJmSune    ^*^  *®  ^^®  ^^  ™8  ^^  ^^®  trBchesit—crico-tracheal  ligamenty  re- 
sembles  the  band  joining  the   rings  of  the   trachea  to   each 
other. 
Between  Union  of  the  cricoid  and  thyroid  cartilages.  These  cartilages  are 

t^TOkl*S^  joiiied  ^  ^e  middle  line  in  front  by  ligament ;  and  on  the  side, 
tilagea  are    by  a  capsular  ligament  around  the  small  comu  of  the  thyroid 
cartilage. 
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Th«  erieo-AyrouI  ligaratnt  or  membrane  is  yellow  in  colour,  >i 
anil  u  formed  mostly  of  elastic  tissue :  only  the  right  half  is  ^ 
now  Ttiibte.  At  its  centre  it  is  thick 
■od  ctroiig,  bnt  ie  thinner  on  each  side 
H  it  is  continued  bock  to  the  arytfo- 
mnd  cartilage.  By  the  lower  bonier 
it  is  fixed  to  the  upper  edge  of  the 
cricoid  u  far  back  on  each  side  aa  the 
Joint  with  the  arytenoid  cartilage.  In 
Inmt  it  is  united  to  the  thyroid  car- 
tilage ;  and  behind  to  the  base  of  the 
uytNiioid.  Its  upper  border,  &«e  and 
loimded,  is  covered  by  mucoua  mem- 
Isane,  and  forms  the  lower  vocal  cord. 

Some  ataaU  apertures  exist  in  this 
membtaoe  for  the  passage  of  fine 
aiteriee  into  the  larynx.  The  ligament 
ia  partly  concealed  by  the  crico-diyrDid 
niucte. 

The  atrong  fore  port  of  the  ligament 
MTVH  the  purpose  of  uniting  the  two 
laige  laryngeal  cartilagea ;  and  the 
lateral  piece,  closing  the  laiyni,  ends 
above  in  the  vocal  cord. 

A  eaptiUar  ligamtnl,  surrounds  the 
articnlai  surfaces  between  the  side   of 
the  cricoid  and  the  lower  coma  of  the 
thyroid  cartilage.      Its  fibres  ore  strong( 
IMmbraTu  lines  the  capsule. 

This  joint  admits  forward  and  backward  movements  of  the  Uh. 
thyrmd  cartilage,  by  which  the  condition  of  the  vocal  cords  is 
altered.    If  the  cartilage  is  moved  forwards  the  cords  are  stretched, 
and  if  backwards  the  cords  are  relaxed. 

Artteuiation  of  the  ericotd  and  arytanotd  eartilaga.  This  joint  Botwaon 
■llowa  of  most  movement.  The  articular  surfaces  of  the  carti-  uTtuuid 
lages  are  retained  by  a  capsule,  and  poasess  a  synovial  sac. 

The  caprular  ligament   is  fixed   to  each  cartilage   around   its  ia 
aiticolar  surface ;  and  one  part — fotUrittr  ligament,  ^ 

aa  the  inner  and  posterior  aspects.     A  loose  tynomal  memJ>rant 
is  present  in  the  articulation. 

Fnmt  the  flatness  of  the  articular  sur&ces  the  aryt«noid  carti-  Uh. 
lage  glides  forwards  and  backwards,  inwards  and  outwards ;  and 
if  its  horizontal  movements  are  controlled  by  muscular  action  it 


behind.     A  lyjutvial 


jidayooiiil 


*  Tier  of  the  vocal  Mrds  and  oico-thrnrid  Itgaments.     1.  Tnie  vocal 

cord.     2.  Post  cnto-trjtKB.  moMie.     3.  CriMid  «itiUg&     i.  Arrtenotd 

-    Sucnhu  laiTDgu.     S.  Crico-thjroid  iiieiiibr*a«. 
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MuMcular 


can  be  rotated  around  a  vertical  axis,  the  anterior  spur  being 
moved  inwards  and  outwards.  Obviously  the  state  of  the  vocal 
cords  will  be  changed  by  the  movements  of  the  cartilages. 
When  the  arytsenoids  glide  in  and  out  the  cords  will  be  approxi- 
mated and  separated;  when  from  front  to  back,  they  will  be 
tightened  and  relaxed ;  and  in  rotation  the  cords  will  be  moved 
away  from,  and  brought  towards  each  other. 

A  kind  of  capwh^  formed  of  thin  scattered  fibres,  with  a  synovial 
saCj  unites  the  apex  of  the  arytenoid  cartilage  with  the  hollowed 
base  of  the  capitulum  of  Santorini.  Sometimes  these  cartilages 
are  blended  together. 

Fibrous  bands  (thyro-aryt»noid)  join  the  thyroid  with  the  ary- 
tfBnoid  cartilages :  the  two  inferior  are  the  upper  free  lateral  edges 
of  the  crico-thyroid  membrane,  and  have  been  already  examined 
as  the  vocal  cords  in  the  interior  of  the  larynx  (p.  169). 

Ligaments  of  the  epiglottis,  A  band,  thyro-epiglottidean,  connects 
the  lower  part  of  the  epiglottis  to  the  posterior  surface  of  the 
thyroid  cartilage,  close  to  the  excavation  in  the  upper  border  of 
the  latter.  Some  fibrous  and  elastic  tissues — hyo-epiglottid  ligor 
menty  connect  likewise  the  front  of  the  epiglottis  to  the  hyoid 
bone. 

Structure  of  the  Trachea.  The  air  tube  consists  of  a 
series  of  pieces  of  cartilage  (segments  of  rings)  (fig.  28),  which 
are  connected  together  by  fibrous  tissue.  The  interval  between 
the  cartilages  at  the  back  of  the  tube  is  closed  by  fibroiis  mem- 
brane, and  by  muscular  fibres  and  mucous  glands.  The  trachea 
is  lined  by  mucous  membrane  with  subjacent  elastic  tissue. 

Cartilages.  The  pieces  of  cartilage  vary  in  number  from  six- 
teen to  twenty.  Each  forms  an  incomplete  ring,  which  occupies 
about  three-fourths  of  a  circle ;  and  each  is  convex  forwards, 
forming  the  front  and  sides  of  the  air  tube.  At  the  extremities 
of  the  trachea,  both  above  and  below,  the  cartilaginous  pieces  are 
least  constant  in  size  and  form ;  for  towards  the  larynx  they 
increase  in  depth ;  whilst  in  the  opposite  direction  they  may  be 
slit  at  their  ends  or  blended  together,  and  the  lowest  piece  of 
cartilage  is  shaped  like  the  letter  V. 

A  fibrous  tissue  is  continued  from  one  to  another  on  both 
aspects,  though  in  greatest  quantity  externally,  so  as  to  incase 
and  unite  them ;  and  it  is  extended  across  the  posterior  part  of 
the  air  tube. 

Dissection,  On  removing  for  about  two  inches  the  fibrous 
membrane  and  the  mucous  glands  from  between  the  cartilages  at 
the  back  of  the  trachea,  the  muscular  fibres  will  appear. 

After  the  muscular  fibres  have  been  examined  the  membranous 
part  of  the  tube  may  be  slit  down,  to  see  the  elastic  tissue  and 
the  mucous  membrane. 

Mitscular  fibres.  Between  the  ends  of  the  cartilages  is  a  con- 
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tinnonB  layer  of  transveme  unBtiiated  muBcle  (fig.  28,  n),  whicL^]^cioM 
is  attached  to  the  tnincated  ends  and  the  inner  surface  of  the  behind. 
caitilages.  By  the  one  surface  the  fleshy  fibres  are  in  contact 
with  the  membrane  and  glands,  and  by  the  other  with  the  elastic 
tUBue.  Some  longitudinal  fibres  are  superficial  to  the  trans- 
▼ene ;  they  are  arranged  in  scattered  bundles,  and  are  attached 
to  the  fibrous  tissue. 

The  elastic  tisme  forms  a  complete  lining  to  the  tracheal  tube  B^Mtie 
l>eiieath  the  mucous  membrane ;  and  at  the  posterior  part,  where  tn^tJ^^ 
the  cartilages  are  deficient,  it  is  gathered  into  strong  longitudinal 
folds.     This  layer  is  closely  connected  with  the  mucous  mem- 
brane eoYering  it. 

The  mucous  membrane  of  the  trachea  lines  the  tube,  and  re-  Hueoos 
sesnbles  that  of  the  larynx  in  being  furnished  with  a  colunmar  SSShS^l 
dilated  epithelium. 

Connected  with  this  membrane  are  numerous  branched  mucous  and  glands. 
Stands  of  variable  size.     The  largest  are  found  at  the  back  of  the 
trachea,  in  the  interval  between  the  cartilages,  where  some  are 
placed  beneath  the  fibrous  membrane  with  the  muscular  fibres, 
and  others  outside  that  layer. 

Other  smaller  glands  occupy  the  front  and  sides  of  the  trachea, 
being  situate  on  and  in  the  fibrous  tissue  connecting  the  carti- 
laginons  rings. 


Section  XVIII. 


PREVERTEBRAL  MUSCLES  AND  VERTEBRAL  VESSELS. 

Directions,  On  the  part  of  the  spinal  column  that  was  laid  Deep 
aside  after  the  separation  of  the  pharynx  from  it,  the  student  is  ^^^  ^' 
to  learn  the  deep  muscles  on  the  front  of  the  vertebrsB. 

Dissection,  The  prevertebral  muscles  will  be  prepared  by  re-  Biaeection. 
moving  the  fascia  and  areolar  tissue.  The  muscles  are  three  in 
niunber  on  each  side,  and  are  easily  distinguished.  Nearest  the 
middle  line  lies  the  longus  coUi,  which  is  the  longest ;  the  muscle 
external  to  this,  which  reaches  to  the  head,  is  the  rectus  capitis 
anticus  major ;  and  the  small  muscle  close  to  the  skull,  which  is 
external  to  the  last  and  partly  concealed  by  it,  is  the  rectus 
capitLB  anticus  minor.  The  smaller  rectus  muscle  is  often  in- 
jured in  cutting  through  the  basilar  process  of  the  occipital 
bone. 

The  L0NOU8  COLLI  HUSCLE  (fig.  32, '  and  ^)  is  situate  on  the  Longua 
bodies  of  the  cervical  and  upper  dorsal  vertebre,  and  is  pointed 
abovei  but  larger  below.     It  consists  of  two  parts — internal  an^.  Oi\«ikii 
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eztenial,  the  former  being  rerticol,  and  the  latter  oblique  i 
direction. 


The  internal  part,  7,  a 
Fig.  32." 


t  bj  fleiliy  and  tendinouB  processes 

from  the  bodies  of  the  tvo 

upper  dorsal,  and  two  lover 

cervical  Tertebrte ;    and  the 

external  piece,  6,  takes  origin 

from  the  upper  bonier  of  the 

anterior  transveree  proceaaes 

of    four    cervical    vertebno 

(the  sixth,  fifth,  fourth,  and 

tliird).     Both    parts  of   the 

muscle    are    blended    above, 

and  the  whole  is  iiuerUd  by 

four    slips    into    the    lower 

border  of  the  bodies  of  the 

four  upper  cervical  vertebne. 

Some  of  the  lowest  fibraa  of 

the     muscle,     those    which 

sometimes  extend  out  as  far 

as  the  head  of  the  first  rib. 

Me    attached    sepaately  by 

tendon  to  the  anterior  transverse  process  of  one  or  two  of  the 

lower  cervical  vertebne. 

P«rt»  in  In  contact  with  the  anterior  surface  of  the  muscle  is  the  pha- 

™""        rynx.     The  inner  border  is  at  some  distance  jnferiorly  from  the 

muscle  of  the   opposite  side,  but  superiorly  only  the  pointed 

anterior  common  ligament  of  the  v^ebrs)  separates  the  two. 

The  outer  border  is  contiguous  to  the  scalenus,  to  the  Tcrtebral 

Teasels,  and  to  the  rectus  capitis  onticus  major  muscle. 

Vie.  Action.   Both  muscles  bend  forwards  the  neck  ;  and  the  upper 

oblique  fibres  of  one  will  turn  the  neck  and  head  to  the  same  side. 

The  RicTue  capitis  ANTictra  major  (tig.  32, ')  is  exleiual  to 

the  preceding  mnscle,  and  is  lai;gest  at  the  upper  end.    Its  origiH 

is  by  pointed  tendinous  slips  with  the  longus    colli   from  the 

summits  of  the  anterior  ttansverse  processes  of  four  cervical  ver- 

tebree  (sixth,  fifth,  fourth,  and  third) ;  and  the  fibres  ascend  to  be 

ijueried  into  the  basilar  process  of  the  occipital  bone,  in  front  of 

the  foramen  magnum. 

The  anterior  surface  of  the  muscle  is  covered  by  the  pharynx, 
and  by  the  carotid  arteiy  and  the  numerous  nerves  near  the  base 
of  the  skulL     The  muscle  partly  conceals  the  foUowing  one.    At 


ortglu. 


*  FnTsrtebral  mnsdw  of  the  neck  asd  the  icalcni  masclsa — 1.  Sealmiu 
sdUciu.  2.  Scalsniis  mediui.  2.  *  ScaUniu  poaticas.  3.  Sactiu  capitU 
antieiu  major.  4.  B«ctus  op.  ant.  minor,  C.  Beetoa  latentUa.  6  and 
7.  leagaicollL     -    •  -    ■ 
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ita  insertion  the  rectus  is  fleshy,  and  reaches  from  the  middle  line 
to  the  temporal  bone. 

Action,  Both  muscles  incline  forwards  the  head ;  and  one  will  uae. 
bring  the  face  to  the  same  side  by  rotating  the  head. 

The  RECTUS  OAPins  anticus  minor  (fig.  32,  *),  is  a  small  flat  Rectui 
muscle,  which  arises  from  the  anterior  transverse  process  and  mSor  is 
body  of  the  atlas ;  and  ascending  is  inserted  into  the  basilar  pro-  ^^2°^^ 
oess  of  the  occipital  bone  between  the  foramen  magnum  and  the 
preceding  muscle,  and  half  an  inch  from  its  fellow. 

The  anterior  primary  branch  of  the  suboccipital  nerve  lies 
between  the  borders  of  tiiis  muscle  and  the  rectus  capitis  lateralis. 

Action.  Its  power  is  very  slight,  but  it  will  help  in  moving  Use. 
iaxwaida  the  head. 

Dissection,  The  small  intertransversales  muscles  will  come  into  Dissection 
Tiew  when  the  other  muscles  have  been  removed  from  the  front  ^^^^\ 
and  back  of  the  transverse  processes.     By  tracing  towards  the  sales, 
qnne  the  anterior  primary  branches  of  the  cervical  nerves  the  in- 
tertransversales will  be  readily  found,  for  they  are  placed  on  the 
ades  of  the  nerves. 

After  the  muscles  and  nerves  have  been  examined,  the  tips  of 
the  conjoined  transverse  processes  may  be  cut  off  to  lay  bare  the 
Tertebial  artery. 

The  IKTERTRANSVERSE  MUSCLES  (fig.  32,  ^  are  slender  fleshy  intertnns* 
dips  in  the  intervals  between  the  transverse  processes.     In  the  ^^Jiea. 
neck  there  are  seven  pairs — one  for  each  space.    The  first  pair  is  Number 
between  the  atlas  and  axis,  whilst  the  last  pair  is  between  the  JJ^JJ******" 
lowest  cervical  and  the  first  dorsal  vertebra.     One  set  is  attached 
to  the  anterior,  and  the  other  to  the  posterior  tubercles  on  the 
tips  of  the  conjoined  transverse  processes. 

Between  the  muscles,  except  in  the  first  two  spaces,  is  the  Connec- 
anterior  primary  branch  of  a  cervical  nerve ;  and  beneath  the  ^^^^ 
posterior  muscle  is  the  other  primary  branch  of  the  same  nerve. 
In  the  upper  space  the  posterior  muscle  is  often  wanting ;  and,  Pecuiiari. 
in  the  lowest  space,  the  muscle  of  the  anterior  set  is  smaller  than 
the  others,  or  it  may  be  absent. 

Action.  By    approximating    the    transverse    processes    these  Use. 
jonscles  bend  the  spinal  column  laterally. 

Cervical  nerves  at  their  exit  from  the  spinal  canal.     The  trunks  Cervical 
of  the  cervical  nerves  issue  from  the  spinal  canal  through  the  thS^<mi- 
intervertebral  foramina,  with  two  exceptions,  and  bifurcate  into  mina  gire 
anterior  and  posterior  branches. 

The  anterior  primary  branch  passes  outwards  between  the  inter-  anterior 
transverse  muscles,  and  joins  in  plexuses  (p.  76). 

The  posterior  primary  branch  turns  to  the  back  beneath  the  and  pos- 
posterior  intertransverse  muscle,  and  the  other  muscles  attached  branch^ 
to  the  posterior  transverse  processes ;  in  its  course  it  lies  close 
to  the  bone  between  the  articular  processes  of  the  vertebra. 

»  2 
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First  two 

nerves 

differ 


in  both 
anterior  and 


posterior 
Dranches. 

Vertebral 
artery  in 
cervical 
TertebnB. 


position  to 
the  nerves. 


A  vein,  and 
nerves  are 

with  it. 

Branches. 


Vertebral 
vein 


ends  in 
subclavian. 

Branches. 


Flextis  of 
nvrvea. 


Peculiarities  in  the  first  ttw.  The  first  two  nerves  leave  the 
spinal  canal  above  the  neural  arches  of  the  atlas  and  axis,  and 
divide  at  the  back  of  the  neck  into  anterior  and  posterior 
branches. 

The  anterior  primary  branch  of  the  first  or  suboccipital  nerve 
has  been  examined  (p.  120).  The  anterior  branch  of  the  second 
nerve,  after  perforating  the  membrane  between  the  neural  arches 
of  the  first  and  second  vertebrae,  is  directed  forwards  outside  the 
vertebral  artery,  and  beneath  the  intertransverse  muscle  of  the 
first  space,  to  join  the  cervical  plexus. 

The  posterior  primary  branches  of  the  first  two  nenres  are 
described  in  the  dissection  of  the  back. 

The  vertebral  oHery  has  been  seen  at  its  origin  in  the  neck 
(p.  74) ;  and  its  termination  will  be  described  with  the  vessels 
of  the  brain.  Entering  usually  the  foramen  between  the  trans- 
verse processes  of  the  sixth  cervical  vertebra,  the  artery  ascends 
vertically  through  the  corresponding  foramina  of  the  other  ver- 
tebree.  After  it  leaves  the  aperture  in  the  atlas,  the  vessel  turns 
backwards  on  the  neural  arch  of  that  bone,  and  passing  beneath 
the  ligament  joining  the  first  vertebra  with  the  occipital  bone, 
enters  the  skull  through  the  foramen  magnim[i.  In  its  course 
through  the  foramina  the  artery  lies  in  front  of  the  anterior 
trunks  of  the  cervical  nerves,  except  those  of  the  first  and  second, 
— ^the  former  of  which  crosses  on  the  inner,  and  the  latter  on  the 
outer  side.  The  vessel  is  accompanied  by  a  vein  and  a  plexus 
of  nerves  of  the  same  name. 

In  the  neck  the  artery  furnishes  small  twigs  to  the  surround- 
ing muscles,  to  the  spintd  canal,  and  the  spinal  cord. 

The  vertebral  vein  begins  by  small  radides  in  the  occiput,  and 
in  the  muscles  of  the  back  of  the  neck,  and  enters  the  aperture 
of  the  atlas,  where  it  receives  sometimes  a  vein  from  the  skull 
through  the  posterior  condyloid  foramen  of  the  occipital  bone. 
Accompanying  the  artery,  the  vein  traverses  the  apertures  be- 
tween the  transverse  processes,  and  ends  in  the  subclavian  vein. 

In  its  course  it  is  joined  by  branches  from  the  internal  and 
external  spinal  veins  ;  its  other  branches  are  described  at  p.  74. 

The  vertebral  plexus  of  nerves  is  derived  from  the  inferior  cer- 
vical ganglion  of  the  sympathetic  (p.  123).  It  surrounds  the 
artery,  and  communicates  with  the  spinal  nerves  as  high  as  the 
third  or  f ourth« 


COKMON  UQAHEHTS  OF  TEBIBBE^. 


LIOAHEHTS  OF  THE  TERTEBRjB  AKD  CLAVICLE.  q 

Dirtelioru.  On  the  lenuining  part  of  the  spine,  the  ligomenta 
eonnectii^  the  c«TTical  vert«l»te  to  each  other  and  to  the  occi- 
[ritel  bone  aie  to  be  learnt 

Diueetiim.  Disarticulate  the  last  eerrical  ^m  the  tint  dorssl  d 
vertebra.  Then  Temove  altogether  the  muscles.  Teasels,  neirea, 
■ad  areolar  tissne  and  fat  from  the  Tertebraa.  Bj  sawing 
llinmgh  the  ocdpital  bone,  so  as  to  leave  onlj  an  oeseoiu  ring 
bonnding  posteriori]''  the  foramen  magnnm,  the  ligaments  be- 
tween the  atlas  and  the  occipital  bone  can  be  more  easily  cleaned. 

The  COMHON  UOAMENTS  attaching  together  the  cervical  ver-  o 
tebm  are  similar  to  those  uniting  the  vertebrte  in  other  parts  ot^,  _ 
OtB  apine,  vii.  an  anterior  and  a  posterior  common  ligament ; 
tMnds  between  the  laminae  and  spines ;  capsular  ligaments  and 
■ynoTial  membranes  for  the  articulating  processes ;  and  an  inter- 
vertebral ligament  between  the  bodies  of  the  bones, 

IMrtetimu.   The  common  ligaments  will  be  best  learnt  on  the  tiiaw  Un- 
donal  or  Inmbar  portion  of  the  spine  where  they  ore  more  fully  ^nUd  aW 
developed ;  their  preparation  and  description  will  be  found  at  "he™. 
die  end  of  the  thorax  with  the  dinection  of  the  ligaments  of  the 
apine.       Should 

the   student  ex-  ^  83." 

^mine  them  in 
the  neck,  to  see 
their  difference 
in  that  region 
of  the  spine,  he 
■herald  leave  un- 
eat  the  neural 
■rcbes  of  the 
three  highest  cer- 
vical vertebwB, 
to  vhich  special 


D  cervical  vertebne  to  each  other  and  to  the  occipital 


*  Bitenwl  ligunenU  in  front  betwetm  the  atlu  knd  aiii  and  ths  ooei- 
Ji^ti  bona  (Bonrgerj).  1.  Sawn  buiUr  process.  2.  Anterior  oceipito- 
■IkiiiL     S.  Anterior  atlo-aioid.     4.  AiUculatian  of  ths  articnlai  proeessM 
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bone  :  some  of  these  are  external  to,  and  others  within  the  spinal 
The  ligammti  outside   (he  aptndl  eemal  are  thin  fihroue  n 


branes,  which  i 


t  the  bodies  and  arches  of  the  tust  t 


Teltsbm 

Kndoodpital  vertebne  in  front  and  behind ;  and  join  the  atlaa  with  the  occi- 
pital bone  at  the  same  aspects. 

Capsular  ligaments  surround  the  articular  surfaces  of  ell  the 
hones  ;  but  these  will  be  examined  more  conveniently  after  the 
spinal  canal  has  been  opened. 
P»t«lor  Union  of  tht  aUat  vtith  tht  axit.   The  poglerior  ligameid  (atlo- 

*"  axoid)  (fig.  34, ')  is  a  thin  loose  memhrene,  which  is  attached  by 

one  mar^  to  the  neural  arch  of  the  atlas,  and  by  the  other  to 
the  corresponding  arch  of  the  axis.     Below  the  superficial  layer 
are   some   deeper   and   stranger   fibres.     The  posterior  primaiy 
branck  of  the  second  nerve  pierces  it. 
intnlar  ^e  anterior  ligamtnt  (fig.  33, ')  unites  the  bodies  of  the  first 

■tlo-uoid:   t^o  vertebrae   in   the  same   manner  as  the  preceding   Lgoment 
connects  their  arches.      It  is  thickest  in  the  middle. 

K,      The  anUriar 
ligament 


Union  of  the  aila*  inth   the   oecipiUU  I 
Fig.  34.« 


{oc- 
cipito  atloid ) 
(fig.  33,")  is 
thin  and  wide, 
and  passes  from 
the  baBilar  pro- 
cess of  the  occi- 
pital bone  in 
front  of  the  fo- 
ramen magnum 
to  the  body  of 
the  atlas.  The 
middle  port  of 
the  ligament, 
which  is  filed  to 
the  tubercle  on 
the  front  of  the 

atloB,  b  much  the  thickest. 

The  poiteriar  ligament  (fig.  34, ')  is  fixed  to  the  occipital  bone 

behind  the  foramen  magnum,  and  to  the  neural  arch  of  the  atlas. 

It  is  thin ;  and  at  its  attachment   to   the   atlas  the  vertebral 

artery,  and  the  posterior  primary  branch  of  the  suboccipital  nerve, 

pass  beneath  it. 

The  ligarMiUt  itrnde  the  ipinal  canai  are  peculiar  in  form,  and 

*  Eilenul  ligomnilB  behind  betwno  the  lUu  oxii  uid  the  ocdpitft] 
bone. — 1.  FostarioT  occipito-atltnd  liguncnt.  2.  Foatcriar  itlo-aioid.  S. 
Vertebral  ortei?  entAring  beneath  the  ocdpito-atloid  ligament. 


P^fSii^*- 
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wwrint  in  retAining  the  skuU  in  place  during  the  rotatory  and  bstmm 
nodding  moremenU  of  the  head.     Between  lie  occipital  bone  """  ^™' 
and  the  second  vertebra  are  Ihree  itrong  ligameaU — a  central, 
and  two  lateral  or  check;  and  the  odontoid  process   of  the  axis 
ia  fixed  ^ainet  the  hodj  of  the  atlas  by  a  atrong  tranaverae 

DiutetioTi.  Snppoeing  the  neural  arches  of  the  cervical  vertebne  i>i„K^«n 
to  be  temoved  except  from  the  first  three,  the  archea  of  these  "f  the  i<«*- 
vertebne  are  to  be  sawn  through  internal  to  their  articular  pro- 
ceaM&  Neitly  the  ring  of  the  occipital  bone  bounding  poste- 
liorly  the  foramen  magnum  Ib  to  be  taken  away.  Lastly,  the 
student  should  detach  the  tube  of  duta  mater  from  the  interior  of 
the  spinal  canal ;  and,  oa  raising  from  below  the  upper  part  of 
the  posterior  common  ligament  of  the  bodies  of  the  vertebne,  the 
central  ligamentous  band  between  the  occipital  bone  and  the 
axis  (occipito-aioid)  will  come  into  view. 

E/kion  of  tKe  occipital  bone  vnlh  the  axit.  The  tentral  %a-  SatwMn 
meni  (ocdpito-axoidean)  (fig.  36, ')  is  a  strong,  thick  hand  beneath  ^^","'' 
the  poaterior  common  ligament  of  the  bodies  of  the  vertebne,  and  thick  cta- 
ia  rather  pyramidal  in  form  with  the  base  uppeimoat  Above  it  *"*  ^""^ 
u  attached  to  the 


ct)  t 


ionunen  mag- 
ntun,  extending 
as  far  on  each 
aide  as  the  inser- 
tion of  the  check 
ligaments.  From 
that  spot  it  de- 
■cends  over  the 
odontoid  process, 


eeited   into    the 
body  of  theaiiB. 

Occasionally  a  bursa  is  fotmd  between  the  transveree  ligament  of 
the  atlas  and  the  superficial  fibres  of  the  occipito-aioidean  liga- 
ment which  are  continued  to  the  second  vertebra. 

Dieiectioji.  After  the  removal  of  the  occipito-axoiilcan  ligament,  DlHeccloD. 
by  cutting  transversely  through  it  above,  and  reflecting  it,  the 
student  should  define  a  strong  band,  the  transvetse  ligament, 

is  (Bourgeij).    1  and  2. 
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which  cTOBscs  the  root  of  the  odontoid  process,  and  sends  upvards 
and  downwards  a  slip  to  the  occipital  bone  and  the  aiis.  The 
uppei  o^et  from  the  transverse  ligament  may  be  cut  throngh 
afterwuda  for  the  purpose  of  seeing  the  check  ligaments  which 
diverge,  one  on  each  side,  tttaa  the  odontoid  process,  and  come 
from  beneath  the  ascending  band  of  the  transverse  ligament. 

The  lateral  odontoid   or  eheek  ligamenli  (%  36,')  aie  two 
itrong  bundles  of  fibres.    Each  ia  attached  by  one  end  to  the  side 
of  the  head  of 
^B-  36.*  the  odontoid  pro- 

cess, and  by  the 
other   to    a   de- 
pression  on  the 
inner  surface  of 
the    condyle  of 
the    occipital 
bone.       These 
ligaments       are 
covered    by   the 
occipito-ftxoid- 
ean  band ;  their 
upper  fibres  are 
short  and  almost 
borisontal,  and  the  lower  are  longer  and  obliqne. 
a-       Between  the  lateral  bands  is  a  cevtnl  odontoid  ligameni,  which 
connects  the  Up  of  the  odontoid  process  to  the  margin  of  the 
basilar  process  of  the  occipital  bone. 
la-       Vnion  of  ihe  atlai  with  tht  axit.  The  tramvene  ligamerU   of 
**  the   atlas   (tig.  36,  *),   is  a  flat,  strong,  arched  band  behind  the 
odontoid   process,  which  is  attached  on  each  side  to  a  tubercle 
J     below  the  inner  part  of  the  articular  process  of  the  atlas.      This 
ligament    is  widest  in  the   centre  ;  and  at   this   spot   it  has  a 
baud  of  longitudinal  fibres  connected  with  the  upper  and  lower 
I.   margins  (fig.  36),  so  as  to  produce  a  criun/orm  appearance:  the 
upper  end  of  the  band  is  inserted  into  the  basilar  process,  and  the 
lower,  into  the  body  of  the  second  vertebra.      Its  sui&ce  towards 
the  cord  is  concealed  by  the  occipito-axoid  ligament. 

This  ligament  files  the  odontoid  process  of  the  second  vertebra 
against  the  body  of  the  atlas,  confining  it  in  a  ring  (fig.  37). 

When  the  transverse  and  check  ligaments  have  been  cnt 
through,  the  tip  of  the  odontoid  process  will  he  seen  to  have  two 
cartilaginous  surfaces ;  one  in  fi^nt  where  it  touches  the  atlas, 

*  InlerDBl  ligunentB  between  the  ocdpflal  !»□■  and  the  atUs  anil  uis 
(Boorgeij).  1.  The  left  check  liguaeDt.  2.  Tbe  tranavene  ligament, 
■aDding  offaets  upwards  aud  downvuds.  3.  Cut  end  of  the  oocipho- 
lUoJdMa  ligament. 
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tiie  other  at  the  opposite  aspect,  where  it  is  in  contact  with  the 

transverse  ligament.    Two  synovial  membrcmes  fieuiilitate  the  moye- 

ments    of   the    odontoid 

IVEOcees,  one  being  for  the  ^  ^'* 

joint  between  this   bony 

piece  and  the  atlaa;  and 

the    other  for  the  joint 

between  it  and  the  trans- 

Teise  ligament. 

Union  of  the  articular 
nurfaces.  The  articular 
MoriBceB  of  the   occipital 

bone  and  atlas  are  surrounded  by  a  capsular  ligament  of 
scattered  fibres,  which  is  strongest  externally  and  in  front.  When 
the  joint  is  opened,  'the  condyle  of  the  occipital  bone  will  be  seen 
to  look  somewhat  outwards,  and  the  hollowed  surface  of  the  atlas 
inwards.     A  synovial  membrane  is  present  on  each  side. 

The  articular  surfsuses  of  the  first  two  vertebrsa  are  enclosed  on 
each  side  by  a  capsule  (fig.  34,  *),  which  is  stronger  in  front  than 
behind.  On  opening  the  joint  the  surfaces  of  the  bones  may  be 
pevceiyed  to  be  almost  horizontaL  On  each  side  there  is  a  sepa- 
late  loose  synovial  membrane. 

Movements  of  the  head.  The  head  can  be  moved  forwards  and 
backwards,  from  side  to  side — ^rotation,  and  towards  the  shoulder. 

Nodding  takes  place  in  the  joints  between  the  atlas  and  occi- 
pital bone,  the  condyles  gliding  forwards  and  backwards.  When 
the  head  is  bowed  more  freely  flexion  of  the  cervical  vertebrae 
comes  into  play. 

Rotation  is  permitted  by  the  several  joints  between  the  atlas 
and  axis.  The  axis  is  fixed,  and  the  atlas,  bound  to  it  by  the 
tnimetse  ligament,  moves  t^  the  right  and  the  left,  carrying  the 
weight  of  the  head.  Too  great  a  movement  of  the  face  to  the 
side  is  checked  by  the  odontoid  ligament.  Only  part  of  the 
whole  rotatory  movement  to  one  side  is  obtained  between  the 
atlas  and  axis,  the  rest  being  made  up  by  the  neck. 

Approximation  of  the  head  to  the  shoulder  is  effected  by  the 
neck  movement :  perhaps  a  very  slight  degree  of  it  may  be  due 
to  gliding  downwards  of  the  occipital  condyle  of  the  same  side 
on  the  articular  surfEu^  of  the  atlas. 

Sterno-clavicular  Articulation.  The  articular  surfaces  are 
somewhat  irregular  and  adapted  to  each  other,  with  an  inter- 
mediate fibro-cartilage ;  and  they  are  retained  in  contact  by  a 


and  two 
synovial 
memtanuiM.' 


Captnle  and 
synovial  sac 
to  articular 
surfaces. 


Movements* 
kind  of. 

To  and  fro. 


Rotation. 


Head 
laterally. 


Joint  at 
sternal  end 
of  clavicle. 


*  Pint  vertebra  with  the  odontoid  i»rooe88  removed  from  the  socket 
formed  by  the  bone  and  the  transverse  ligament.  1.  Socket  for  the 
odontoid  prooen.  2.  TnuosTerse  ligament  with  its  ofbets  cat  8.  Neural 
ring  of  tibifi  atlas. 


186 


DISSECTION  OF  THE  NECK. 


Dissection. 


CApsulsr 
ligamsnt. 


Interclavi- 
cular, 


and  coeto- 

claTicular 

ligament 


FibPO-carti- 
la^e. 


Two  sy- 
novial mem 
branes. 


Fig.  88.  ♦ 


capsular  ligament ;  by  a  band  to  the  fiist  rib ;  and  by  another 
bajid  between  the  ends  of  the  clavicles. 

Dissection.  For  the  examination  of  the  ligaments  of  the  sterno- 
clavicular articulation,  take  the  piece  of  the  sternum  that  was  set 
aside  for  the  purpose.  If  the  ligaments  have  become  dry,  they 
may  be  moistened  for  a  short  time.  The  several  ligaments  will 
appear  in  the  situation  indicated  by  their  names,  after  the  re- 
moval of  some  fibrous  tissue. 

Capsular  ligament.  This  is  a  thin  membranous  expansion 
(fig.  38,  *),  which  incases  the  articular  ends  of  the  bones  and  the 
fibro-cartilage.     It  is  attached  near  the  articular  surface  of  each 

bone,  and  is  thinner  before  than 
behind.  Sometimes  the  stronger 
fibres  in  front  and  at  the  back  are 
described  as  separate  ligaments. 

The  interclavicvlar  ligament  (fig. 
38, ')  extends  above  the  sternum, 
between  the  ends  of  the  clavicles. 
The  fibres  do  not  cross  in  a  straight 
line,  but  dip  into  the  hollow 
between  the  clavicular  bones,  and 
are  connected  with  the  upper  part 
of  the  sternum. 

The  costo-davictUar  ligament  (fig.  38, '),  is  a  short  strong  band 
of  oblique  fibres  between  the  first  rib  and  the  clavicle.  Inferiorly 
it  is  fixed  to  the  upper  surface  of  the  cartilage  of  the  first  rib, 
and  superiorly  to  a  tubercle  on  the  under  surface  of  the  cla\icle 
near  the  sternal  end.  The  subclavius  muscle  ia  in  front  of  the 
ligament. 

Sometimes  the  clavicle  touches  the  rib,  and  is  provided  with 
an  articular  surface  and  a  synovial  membrane. 

The  interartictUar  fibr(xartilage  (fig.  38,  *)  will  come  into  view 
by  cutting  the  ligaments  before  described,  and  raising  the  clavicle. 
It  is  ovaUsh  in  form  and  flattened,  but  is  thicker  at  the  circum- 
ference than  the  centre.  By  its  upper  margin  and  surface  the 
cartilage  is  united  to  the  head  of  the  clavicle  which  is  imbedded 
in  it ;  and  by  the  opposite  surface  and  margin  it  is  inserted  into 
the  cartilage  of  the  first  rib.  At  its  circimiference  it  imites  with 
the  capsule  of  the  joint.  Sometimes  there  is  an  aperture  in 
the  centre  of  the  fibro-cartilage. 

Two  synovial  membranes  are  present  in  the  articulation,  one 
on  each  side  of  the  fibro-cartilage.  The  sac  in  contact  with  the 
dtemum  is  looser  than  that  touching  the  clavicle. 


*  Ligaments  of  the  inner  end  of  the  daricle.     1.  Capsule.     2.  Inter- 
claviculax    ligament      3.    Costo-claTicular  ligament      4.    Interarticular 
£bW'CaTtiIago,     6,  Ligaments  of  the  second  rib  with  the  stennun* 
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Movement.  The  inner  end  of  the  clavicle  can  be  moyed  up  and  Motion, 
down,  and  forwards  and  backwards,  and  the  direction  it  takes  is  °^^^^* 
the  opposite  to  that  of  the  shoulder:  thus  when  the  limb  is 
depressed  the  sternal  end  of  the  clavicle  is  raised  ;  and  so  on  in 
the  other  movements.  The  extent  of  each  movement  is  but 
liznited,  though  those  forwards  and  upwards  are  the  freest ;  and 
in  spite  of  the  increased  security  derived  from  the  fibro-cartilage, 
dislocation  may  ensue  in  any  direction  except  downwards  from 
force  applied  to  the  limb. 

When  the  upper  limb  is  swung  round  there  is  a  restricted  fa  a  drde. 
movement  of  circumduction  with  the  head  of  the  clavicle. 


CHAPTER  n. 


DISSECTION   OF  THE  BRAIN 


Section  I. 


MEMBRANES  AND  VESSELS. 


Position  of 
thebrdin. 


Threo 
meninges. 


During  the  examination  of  the  membranes,  the  vessels,  and 
the  nerves,  the  brain  is  to  be  placed  upside  down,  resting  in  the 
coil  of  a  cloth  which  supports  it  evenly. 

Membranes  of  the  Brain.  The  coverings  of  the  brain 
(meninges)  are  three  in  number,  viz.  dura  mater,  pia  mater,  and 
arachnoid  membrane.  The  dura  mater  is  a  firm  and  fibrous 
investment,  which  supports  parts  of  the  brain,  and  serves  as  an 
endosteum  to  the  bones.  The  pia  mater  is  the  most  internal 
layer,  and  is  very  vascular.  And  the  arachnoid  is  a  thin  serous 
sac,  which  is  situate  between  the  other  two. 

Besides  enveloping  the  brain,  these  membranes  are  prolonged 

on  the  cord  into  the  spinal  canal.     Only  the  cranial  part  of  the 

Duni  mater.  ^^^  ^^  '^^^  ^®  ^^^  noticed.     For  the  description  of  the  cranial 

part  of  the  dura  mater,  see  p.  9. 
Arachnoid  "^^  ARACHNOID  is  a  thin  serous  membrane,  which  lines  the 
membrane,  inner  surface  of  the  dura  mater,  and  is  reflected  over  the  pia 
mater  and  the  brain.  Around  the  vessels  and  nerves  that  inter- 
vene between  the  skull  and  the  brain,  the  membrane  forms 
sheaths,  which  extend  a  short  distance  into  the  several  apertures, 
and  then  become  continuous  with  the  parietal  or  cranial  portion. 
Like  other  serous  membranes,  it  forms  a  sac  which  contains  a 
lubricating  moisture ;  and  it  consists  of  a  parietal  and  a  visceral 
part. 

The  parietal  part  is  inseparably  united  to  the  inner  surface  of 

the  dura  mater,  giving  this  a  smooth  and  polished  surface,  and 

is  continued  in  the  same  manner  over  the  pieces  of  the  fibrous 

membrane  projecting  between  portions  of  the  brain. 

viflcemipart      The  visceral  part  covers  the  encephalon  loosely,  especially  at 

felbrfthi"**   *^®  under  surface  of  the  brain,  but  is  united  to  the  underlying 

pia  mater  by  fibrous  processes ;  beneath  it  there  is  a  considerable 

interval  (jsubarachnoid  space). 


Parietal 
part 
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'When  traced  oyer  the  brain,  the  following  is  its  disposition* 
On  the  npper  or  convex  surface  of  the  cerebrum  the  membrane 
passes  from  one  convolution  to  another,  without  dipping  into  the 
intervening  sulci;  though  it  lines  the  great  median  fissure  as 
low  as  the  extent  of  the  falx.      On  the  lower  surface  of  the  hollow  be- 
cerebrum  the  arachnoid  covers  the  anterior  lobes,  and  sinks  into  ^^^ 
the  median  fissure :  but  farther  back  there  is  a  large  space  be*  varies  at 
tween  it  and  the  brain.     Still  more  posteriorly  the  serous  mem-  "P®**! 
brane  is  closely  connected  to  the  pons  and  the  inferior  surfEUse  of 
the  cerebellum ;  but  between  the  hemispheres  of  the  little  brain 
there  is  an  interval  beneath  it,  similar  to  that  at  the  tmder  part 
of  the  cerebrum. 

The  subarachnoid  space,  or  the  interval  between  the  arachnoid  it  is  the  snb- 
membrane  and  the  pia  mater,  is  larger  in  one  spot  than  another ;  ^^||^^^^ 
and  it  contains  more  or  less  fluid,  which  has  been  named  cerebrO' 
spinal.     The  space  is  largest  at  the  under  part  of  the  great  brain 
about  its  middle,  and  in  the  fissure  between  the  hemispheres 
of  both  the  cerebrum  and  the  cerebellum.      If  the  arachnoid  ^^^  opens 
covering  is  removed  from  the  fissure  between  the  halves  of  the  into  brain.  , 
cerebellum,  the  aperture  of  the  fourth  ventricle  will  be  perceived, 
by  which  the  cavity  in  the  interior  of  the  brain  communicates 
with  the  subserous  space. 

The  PIA  HATER  closely  invests  the  different  parts  of  the  brain,  pia  mater 
and  dips  into  the  fissures,  as  well  as  into  the  sulci  between  the 
smface  convolutions  and  lamins.     Besides  covering  the  exterior  tends  pieces 
of  the  brain,  it  sends  processes  into  the  interior  to  supply  vessels  £j5n^ 
to  the  walls  of  the  enclosed  space :  thus,  one  penetrates  into  the 
cerebrum  below  the  coipus  callosum,  and  is  named  velum  inter- 
pofiitom ;  and  two  vascular  fringes,  which  project  into  the  fourth 
ventricle,  are  known  as  the  choroid  plexuses  of  that  cavity. 

This  membrane  is  a  net-work  of  vessels,  and  is  constructed  of  itbanet- 
the  minute  ramifications  of  the  arteries  and  veins  entering  into  Tj^.^' 
or  issuing  from  the  cerebral  substance ;  whilst  the  intervals  be-  sels, 
tween  the  vessels  are  closed  by  fine  areolar  tissue,  so  as  to  form 
a  continuous  thin  layer.     From  the  under  surface  of  the  mem- 
brane proceed  numerous  fine  vessels  for  the  nutrition  of  the 
brain. 

Vessels  and  nerves.    The  arachnoid  membrane  has  but  few  Vessels  and 
vessels,  whilst  the  pia  mater  is  composed  almost  entirely  of^Xanee. 
vessels.     The  pia  mater  is  largely  supplied  by  offsets  of  some 
cranial  nerves,  and  by  branches'  of  the  sympathetic  which  accom- 
pany the  vessels  at  the  base  of  the  brain  (p.  122).    Bochdalek  has 
described  branches  to  the  arachnoid  from  some  cranial  nerves. 

Dissection.   To  follow  out  the  arteries,  let  the  brain  remain  THmertinn 
apnde  down,  and  let  the  remains  of  any  arachnoid  membrane  be  ^ 
removed.     Having  displayed  the  trunks  of  the  vertebral  and 
carotid  arteries,  the  student  should  then  lay  bare  on  one  ude  the 
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of  large 
brain; 


cyfimall 
brain. 


Outline  of 
cranial 


branches  to  the  large  brain.  Define  first  the  two  arteries  lying 
in  the  median  fissure  and  joining  by  a  short  branch ;  next,  an 
artery  that  passes  outwards  transversely  between  the  frontal  and 
temporo-sphenoidal  lobes,  and  pursue  it  to  the  outer  surface  of 
the  hemisphere.  Look  then  for  a  much  smaller  vessel  (choroid) 
which  enters  into  the  brain  substance  on  the  outer  side  of  the 
cms  cerebri.  By  gently  raising  the  cerebellum  of  the  same  side, 
the  last  artery  of  the  cerebrum  may  be  traced  back  along  the 
inner  aspect  of  the  hemisphere. 

Two  arteries  pass  out  to  the  small  brain.  One  on  the  upper 
surface  may  be  brought  into  view  on  raising  the  cerebellum ;  and 
in  dissecting  it  the  student  is  to  be  careful  of  the  slender  fourth 
nerve  which  lies  by  its  side.  The  other  artery  turns  inwards  to 
the  median  hollow  on  the  surface  of  the  cerebellum  now  upper- 
most, and  may  be  easily  pursued. 

Subdivisio7is  of  the  encephalon.  Before  entering  on  the  descrip- 
tion of  the  arteries,  the  chief  subdivisions  of  the  encephalon  will 
be  shortly  noticed. 

The  cranial  or  encephalic  mass  of  the  nervous  system  consists 
of  cerebrum  or  great  brain,  cerebellum  or  small  brain,  pons,  and 
medulla  oblongata.  Each  of  these  parts  has  the  following  situa- 
tion and  subdivisions : — 

The  medulla  oblongata,  or  the  upper  end  of  the  spinal  cord, 
lies  in  the  groove  between  the  halves  of  the  small  brain,  and  is 
divided  into  two  symmetrical  parts  by  a  median  fissure.  To  it 
several  of  the  cranial  nerves  are  united. 

The  pons  Varolii  is  situate  in  front  of  the  medulla  oblongata, 
and  is  marked  along  the  middle  by  a  groove,  which  indicates  its 
separation  into  halves.  Anterior  to  it  are  two  large  processes 
(crura  cerebri)  passing  to  the  great  brain ;  on  each  side  it  is 
united  to  the  small  brain  by  a  similar  white  mass  (crus  cerebelli) ; 
and  behind  it  is  the  enlarged  upper  part  of  the  cord. 

The  cerebellum,  or  the  small  brain,  is  separated  into  two  by 
a  median  fissure,  and  each  half  will  be  subsequently  seen  to 
consist  of  lobes. 

The  cerebrum,  or  the  large  brain,  is  divided  into  hemispheres 
by  a  longitudinal  fissure  in  the  middle  line ;  and  each  half  is 
and  its  groat  further  subdivided  into  two  by  a  transverse  sulcus, — ^the  fissure 
of  Sylvius.  In  the  centre  of  the  cerebrum,  between  the  hemis- 
pheres and  in  front  of  the  pons,  are  several  small  bodies  that  will 
be  afterwards  enimierated. 

AjiTERiES  OF  THE  Brain.  The  brain  is  supplied  with  blood 
by  the  vertebral  and  internal  carotid  arteries. 

The  VERTEBRAL  ARTERY  is  a  branch  of  the  subclavian  trunk 

(p.  74),  and  enters  the  spinal  canal  beneath  the  ligament  unitiag 

the  atlas  and  occipital  bone.     Ascending  to  the  brain,  the  artery 

enters   the  skull   through  the  foramen  magnum ;   and  being 
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directed  upwards  round  the  medulla  oblongata,  blends  with  its 
fellow  in  a  common  trunk  (basilar)  at  the  lower  border  of  the 
pons.     As  the  vessel  winds  round  the  upper  part  of  the  cord,  it  winds  round 
lieB  between  the  roots  of  the  suboccipital  and  hypoglossal  nerves ;  "*®^^*^ 
Imt  it  is  afterwards  internal  to  the  last. 

Branehu.  Between  its  entrance  into  the  spinal  canal  and  its  Branches 
termination,  each  artery  furnishes  offsets  to  die  spinal  cord,  the 
dora  mater,  and  the  cerebellum. 

The  posterior  spinal  branch  is  of  inconsiderable  size,  and  arises  to  spinal 
opposite  the  posterior  part  of  the  medulla :  it  descends  along  the  ^'^"^ 
aide  of  the  cord,  behind  the  nerves,  and  anastomoses  with  its 
fellow,  and  with  branches  that  enter  by  the  intervertebral  fora- 
mina. 

The  anienor  spinal  branch  is  small  like  the  preceding,  and  po***'*^: 
springs  from  the  artery  opposite  the  front  of  the  spinal  cord.     It 
joiiis  the  corresponding  twig  of  the  opposite  side,  and  the  re- 
sulting vessel  is  continued  along  the  middle  of  the  cord  on  the 
anterior  aspect. 

The  posterior  meningeal  artery  leaves  the  vertebral  trunk  oppo-  to  dura 
site  the  foramen  magnum,  and  ramifies  in  the  dura  mater  lining  '°*^- 
the  fosssB  of  the  occipital  bone. 

The  inferior  cerebellar  artery  (posterior)  is  distributed  to  the  Branch  to 
under  surface  of  the  cerebellum.     Taking  origin  from  the  end  of  ^Jt^f^*^ 
the  vertebral,  or  from  the  basilar  artery,  this  branch  winds  back-  cerebellum. 
wards  round  the  side  of  the  medulla  between  the  pneumo-gastric 
snd  spinal  accessory  nerves,  and  enters  the  median  fissure  of 
the  cerebellum.     Directed  onwards  along  the  fissure  the  artery 
reaches  the  upper  surface  of  the  small  brain,  and  there  anasto- 
moees  with  the  superior  cerebellar  artery. 

An  offset  of  this  branch  ramifies  over  the  under  part  of  the  offiiets. 
cerebellum,  and  ends  externally  by  anastomosing  with  the  artery 
of  the  upper  euiface.     As  the  vessel  lies  by  the  side  of  the  aper- 
ture of  the  fourth  ventricle  it  gives  a  small  choroid  offset  to  the 
plexus  of  that  cavity. 

The  BASILAR  ARTERY,  formed  by  the  union  of  the  two  ver-  Basilar 
tebrals,  reaches  from  the  lower  to  the  upper  border  of  the  pons ;  "^^• 
and  it  ends  at  the  last  spot  by  dividing  into  two  branches  (poste-  *° 

rior  cerebral)  for  the  cerebrum.     The  vessel  touches  the  basilar  situation. 
process  of  the  occipital  bone,  from  that  circumstance  receiving  its 
name,  and  lies  in  the  median  groove  of  the  pons.     On  each  side 
of^  and  almost  parsdlel  to  it  is  the  sixth  nerve. 

Branches.  Besides  the  two  terminal  branches  mentioned  above,  Bnncbea : 
the  artery  supplies  transverse  offisets  to  the  pons  and  the  under 
port  of  the  cerebellum,  and  a  large  branch  to  the  upper  surface 
of  the  cerebellum. 

The  transverse  arteries  of  the  pons  are  four  or  six  small  twigs,  ^■^f*^^*'^ 
which  are  named  from  their  direction,  and  are  distributed  to  the 
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8ut)8tance  of  the  pons.     One  of  them  gives  an  offset  to  the  in- 
ternal ear  along  the  auditory  nerve. 

Hesembling  this  set  of  branches  is  the  following  artery,  the 
inferior  cerebellar  (anterior) :  this  arises  from  the  basilar  trunk, 
and  is  directed  outwards  to  the  fore  part  of  the  under  surface  of 
the  cerebellum,  on  which  it  is  distributed. 

The  mperior  cerebellar  artery  is  derived  from  the  basilar  so 
near  the  termination  that  it  is  often  described  as  one  of  the  final 
branches  of  that  vessel.  Its  destination  is  to  the  upper  surface 
of  the  cerebellum,  to  which  it  is  directed  backwaids  over  the 
third  nerve  and  the  cms  cerebri,  but  parallel  with  the  fourth 
nerve.  On  the  upper  surface  of  the  cerebellum  the  artery  spreads 
out  in  branches,  and  its  ramifications  anastomose  with  the  vessel 
of  the  opposite  side,  and  the  inferior  cerebellar  artery. 

Some  twigs  of  this  vessel  enter  the  piece  of  the  pia  mater 
(velum  interpositum),  which  projects  into  the  posterior  part  of 
the  cerebrum. 

The  posterior  cerebral  artery  takes  on  each  side  a  backward 
course,  similar  to  that  of  the  preceding  artery,  but  separated 
from  it  by  the  third  nerve.  The  vessel  is  then  inclined  to  the 
inner  side  of  the  posterior  part  of  the  cerebrum,  and  divides  into 
many  branches.  Some  of  these  supply  the  under  part,  whilst 
others  turn  upwards  on  both  the  outer  and  inner  surfaces  of  the 
back  of  the  hemisphere,  and  anastomose  with  the  other  cerebral 
arteries. 

Near  its  origin  it  is  joined  by  the  posterior  communicating 
artery  of  the  carotid ;  and  its  branches  to  the  brain  are  the 
following : — 

Numerous  small  long  branches  leave  it  close  to  its  origin,  and 
enter  the  base  of  the  brain  between  the  crura  cerebri  ^posterior 
perforated  spot). 

A  small  choroid  artery  supplies  the  fold  of  pia  mater  that  pro- 
jects into  the  cerebrum  :  this  small  branch  is  transmitted  between 
the  cms  and  the  hemisphere  of  the  cerebrum  to  the  velum  inter- 
positum and  the  choroid  plexus. 

From  the  foregoing  examination  of  the  offsets  of  the  vertebral 
^»r^  8«P-    arteries  and  the  basilar  trunk,  it  appears  that  about  half  the 
vertebral      encephalon — ^viz.  the  medulla  oblongata,  the  pons,  the  cerebellum, 
and   the  posterior  third   of  the   cerebrum — ^receives  its  blood 
through  the  branches  of  the  subclavian  arteries. 

The  INTERNAL  CAROTID  ARTERY  terminates  in  branches  for  the 
remaining  part  of  the  cerebrum.  Having  passed  through  the 
space  of  the  cavernous  sinus  (p.  19),  the  vessel  emerges  on  the 
inner  side  of  the  anterior  clinoid  process,  and  divides  at  the 
inner  end  of  the  fissure  of  Sylvius  into  cerebral  and  communica- 
ting arteries.  At  the  base  of  the  brain  the  carotid  artery  lies 
between  the  second  and  third  nerves,  but  nearest  tiie  finmoE. 
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Branches,  In  the  skull  the  carotid  gives  off  the  ophthalmic  Branches. 
offset,  before  it  ceases  in  the  following  terminal  branches  to  the 
oerebrum. 

The   anterior  cerebral  artery  supplies  the  inner  part  of  the  Anterior 
cerebral  hemisphere.    The  vessel  of  each  side  is  directed  forwards  ®**'^^"^  ^^ 
to  the  median  fissure  between  the  halves  of  the  large  brain  ;  and 
as  the  two  are  about  to  enter  it,  they  are  united  by  a  short  thick 
artery,  the  anterior  communicating.     Each  artery  then  passing  oomsmni- 
into  the  fissure,  bends  round  the  anterior  part  of  the  coipus  ^J!^Sf; 
callosum,  so  as  to  be  placed  on  the  upper  aspect  in  the  natural 
position  of  the  brain,  and  is  continued  backwaxds  distributing 
offsets  nearly  to  the  posterior  extremity  of  the  hemisphere. 

The   vessel  gives  off  numerous  branchee,  and  some  of  them  its  o£bets 
supply  the  base  of  the  cerebrum,  thus : — 

Near  the  commencement  it  furnishes  small  branches  to  the  to  base  of 
part  of  the  brain  (anterior  perforated  spot)    contiguous  to  the 
inner  end  of  the  fissure  of  Sylvius  :   and  it   distributes   some 
branches  to  the  under  part  of  the  frontal  lobe. 

The  middle  cerebral  artery  is  the  largest  offset  of  the  internal  Middle 
carotid,  and  ramifies  over  the  outer  side  of  the  hemisphei-e.  Enters  artery 
ing  the  fissure  of  Sylvius,  the  artery  divides  into  many  large 
branches,   which   issue  at  the  outer  end  of  that  groove ;   and 
spreading  over  the  external  surface  of  the  hemisphere,  inosculate  ends  in 
with  the  other  two  cerebral  arteries  at  the  front,  the  back,  and  Semis^ro,' 
the  upper  part  of  the  brain.  Only  a  few  fine  offsets  require  special 
notice : 

A  set  of  small  branches  arise  at  the  inner  end  of  the  fissure  of  OflEsets. 
Sylvius,  and  enter  the  cerebral  substance  through  the  part  called 
substantia  perforata  antica. 

The  posterior  convmuniccUing  a/rtery  is  a  small  twig,  which  is  Posterior 
directed  backwards  parallel  to,  and  on  the  inner  side  of  the  third  ^^"'^" 
nerve,  to  join  the  posterior  cerebral  artery  (of  the  basilar)  near 
the  pons. 

The  choroid  artery  (anterior)  is  small  in  size,  and  arises  either  Choroid 
from  the  trunk  of  the  carotid,  or  from  the  middle  cerebral  artery.  •'^^*^  • 
It  passes  backwards  on  the  outer  side  of  the  preceding,  and  finds 
its  way  between  the  hemisphere  and  the  crus  cerebri  to  the 
choroid  plexus  of  the  lateral  ventricle. 

Circle  of  Willis,  The  arteries  at  the  under  part  or  base  of  the  Circle  of 

Willis  • 

brain  are  united  freely  both  on  their  own  side  and  across  the 
middle  line,  and  give  rise  to  an  arterial  anastomosis, — the  circle 
of  WilUa.  On  each  side  this  circle  is  formed  by  the  trunk  of  Tesseis  that 
the  internal  carotid  giving  forwards  the  anterior  cerebral,  and  ^^  ^J^*  *  "^ 
backwards  the  posterior  communicating  artery.  In  front  it  is 
constmcted  by  the  converging  anterior  cerebral,  and  the  anterior 
communicating  artery.  And  behind  is  placed  the  bifurcation  of 
the  basilar  trunk  into  the  posterior  cerebrals.     In  the  area  oi  the 
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circle  lie  several  parts  of  the  brain  corresponding  with  the  floor 
of  the  thiid  ventricle. 

The  complete  inosculation  between  the  cranial  vessels  in  the 
circle  of  Willis  allows  at  all  times  a  free  circulation  of  blood 
through  the  brain,  even  though  a  large  vessel  on  one  side  should 
be  obstructed. 

The  VEINS  of  the  brain  enter  the  sinuses  of  the  dura  mater, 
instead  of  uniting  into  trunks  as  companions  to  the  arteries. 

TV'o  sets  of  veins  belong  to  the  cerebrum^  viz.  superficial  or 
external,  and  deep  or  internal. 

The  external  veins  of  the  upper  surface  are  collected  into  the 
superior  longitudinal  sinus  (p.  10) ;  and  those  of  the  lateral  and 
under  parts  enter  the  sinuses  in  the  base  of  the  skull,  especiaUy 
the  lateral  sinus. 

The  deep  veins  of  the  interior  of  the  cerebrum  join  the  veins 
of  Galen,  and  reach  the  straight  sinus. 

The  veins  of  the  cerebellum  end  differently  above  and  below. 
On  the  upper  surface  they  are  received  by  the  veins  of  Galen  and 
the  straight  sinus ;  and  on  the  lower  surface  they  terminate  in  the 
occipital  and  lateral  sinuses. 

Dissection.  The  pia  mater  and  the  vessels  are  now  to  be 
strip{)ed  from  the  brain,  and  the  origin  of  the  cranial  nerves  is  to 
he  defined.  Over  the  greater  part  of  the  cerebrum,  the  pons, 
and  the  medulla,  the  pia  mater  can  be  detached  with  tolerable 
facility  by  using  two  pairs  of  forceps  ;  but  on  the  cerebellum  the 
membrane  adheres  so  closely  as  to  require  some  care  in  removing 
it  without  tearing  the  substance  of  the  brain. 

In  clearing  out  the  fissure  between  the  halves  of  the  cerebellum 
on  the  under  surface,  the  membrane  bounding  on  each  side  the 
opening  of  the  fourth  ventricle  will  probably  be -taken  away  :  the 
student  should  therefore  observe  now  the  position,  size,  and 
limits  of  that  opening  between  the  back  of  the  medulla  oblongata 
and  the  inferior  vermiform  process. 

When  the  surface  has  been  cleaned,  the  brain  is  to  be  replaced 
in  the  spirit  till  it  is  hardened. 


Section  II. 


ORIGIN  OF  THE  CRANIAL  NERVES. 


Oiigin 


/v  apparent 


Tlie  cranial  nerves  take  origin  from  the  encephalon,  with  one 
exception  (spinal  accessory),  and  pass  from  it  through  apertures 
in  the  skull. 

The  origin  of  a  nerve  is  not  determined  by  the  place  at  which 
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it  appears  on  the  surface  of  the  brain,  for  fibres  or  roots  may  be 
traced  deeply  into  the  nervous  substance.  Each  nerve  has  there- 
fore a  superficial  or  apparent,  and  a  deep  or  real  origin  in  the 
encephalon. 

"^i^ith  respect  to  the  superficial  attachment  to  the  brain  there 
cannot  be  any  doubt ;  but  there  is  much  difference  of  opinion 
concerning  the  deep  origin,  in  consequence  of  the  difficulty  of 
tracing  the  roots.     When  the  roots  are  followed  into  the  ence-  ReAi  enters 
phalon,  they  enter  masses  of  gray  substance,  which  are  looked  «»yn»tter. 
upon  as  ganglia  of  origin. 

The  cranial  nerves  may  be  regarded  either  as  nine  or  twelve  ciaastfica- 
pairs,  according  to  the  mode  of  classifying  them.*  orTweive"* 

The  several  nerves  may  be  designated  first,  second,  third,  and  pain. 
flo  forth  :  this  numerical  mode  of  naming  applies  to  all,  and  is  ^®>igna- 
the  one  generally  used.  ^  ^„^. 

But  a  second  name  has  been  derived  for  some  of  the  nerves  ber, 
ficom  the  parts  to  which  they  are  supplied  ;  as  instances  of  this 
lUMnenclature  the  terms   hypo-glossal,  pneumo-gastiic,  may  be 
taken.     And  a  different  appellation  is  given  to  others,  in  con-  name  of 
sequence  of  the  function  conferred  on  the  part  to  which  they  are  ^^^' 
distributed,  as  the  terms  auditory  and  olfactory  express.    In  this  or  function. 
way  two  names  may  be  employed  in  referring  to  a  nerve  : — one 
bejng  numerical,  the  other  local  or  functional,  as  is  exemplified 
below. 

The  FIRST  or  olfactory  nerve  (olfectory  process)  (fig.  44,  * )  oifsctory 
is  soft  and  pulpy,  being  destitute  of  a  neurilemma ;  and  it  may  ^^"'^ 
be  considered  an  advanced  part  of  the  brain,  for  it  has  both  gray 
sabstance  and  white  fibres  in  its  composition,  like  the  cerebrum. 

The  olfactory  process  is  a  flat-looldng  band,  wider  at  each  end 
thsn  in  the  middle,  which  is  lodged  in  a  sulcus  on  the  under  lies  on 
sspect  of  the  frontal  lobe  of  the  cerebrum,  and  is  kept  in  position  iqi^ 
by  the  reflection  of  the  arachnoid  membrane  over  it.  When  the  so- 
cfldled  nerve  is  raised  from  the  sulcus,  it  is  seen  to  be  prismatic 
in  form,  the  apex  of  the  prism  being  directed  downwards  (in  this 
position). 

Anteriorly  the  nervous  substance  swells  into  the  olfactory  hvXby  J"™?^ 
— a  pyriform  grayish  mass,  about  half  an  inch  in  length,  which  bulb^ 
rests   on   the   ethmoid    bone,   and   distributes   nerves    to    the 
nose. 

*  Those  anatomists,  who  take  the  smaller  number  after  the  example 
of  Willis,  include  in  one  nerve  all  the  trunks  contained  in  the  same 
aperture  of  the  skuU  :  as  in  the  case  of  the  eighth  nerve,  which  consists  of 
three  trunks  in  the  foramen  jugulare.  But  those  who  are  disposed  with 
Sommering  to  enumerate  twelve  nerves,  consider  each  of  the  three  trunks 
of  the  eighth  nerve  before  mentioned,  and  in  like  manner  all  the  other 
Imnks  iaraing  from  the  encephalon,  to  consUtuto  a  separate  cranial  nerve, 
Botwithstanding  that  it  may  be  combined  with  others  in  the  foramea 
olezit. 

0  2 
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Posteriorly  Ihe  olfactory  proceea  is  coimected  to  the  cerebrum 
by  three  roots  of  origia,  external,  internal,  and  middli;. 

haioitsniBl  The  external  or  long  root  is  a  alender  white  band,  which  is 
directeil  backwards  along  the  outer  part  of  the  anterior  pBrf»rated 
space,  and  across  the  fisBure  of  Sylvius,  and  ein3c3  into  the  sub- 
stance of  the  cerebrum. 

lut«nul  md  The  intmud  or  ihort  root,  not  always  visible,  is  whit*  aiid 
delicate,  and  comes  from  the  inner  part  of  the  cerebnun. 

middla  mot  Th^  middU  or  gray  root  is  connected  with  the  gray  matter  on 
the  surface  of  the  brain  by  means  of  a  conical  elevation  at  the 
back  of  the  sulcus  which  lodges  the  nerve. 

OrfglQ-  Detp  oriffin.   The  eiternal  root  i 

ooDTolntiotu  of  tlie  igltmd  of  Keil. 
fibres  umaecled  with  a  conTolntion  (gjrus  fomicstiu)  to  be  aftermuda 
exofflined.  And  the  middle  root,  contiouous  with  ihe  gia;  matter  of  the 
MDTOlulioDS,  contains  white  fibna  which  enter  the  corjius  striatum. 

OpUo  nane,      The  SECOND  or  OPTIC  (Gg.  44,  ')  Is  the  largest  of  the  cranial 

nerves,    except    the    fifth,     and 

Pig-  39.*  appears  as  a  flat  band   on  the 

.      ^  .,  crus    cerebri.        Anteriorly   the 

'  V  ,  nerves    of    opposite    sides    are 

united  in  a  commiasure.     The 

port  of  the  nerve  pusterior  to 

the  commissure   is   named  optic 

tract;  but  the  part  beyond  the 

commisEural    union,    which    is 

round   and   firm,  is  called  optic 

BCTTw,      The  destination   of  the 

nerve  ia  to  the  eyeball. 

The  origin  of  the  nerve  will 
be  afterwards  seen  to  come  ironi 
two  of  the  corpora  quadrigemina 
(nates  and  testis  of  one  side), 
and  from  the  optic  thalamus  and 
the  corpora  gcnicubita. 

The  tract,  u,  is  the  flattened 
part  of  the  optic  winding  round 
the  peduncle  of  the  cerebrum. 
In  front  it  ends  in  the  com- 
missure, and  behind  it  splits  into 
two  pieces  by  wliich  it  is  fixed 
t«  the  brain.  As  the  tnct 
reaches  forwards  it  crosses  the  crua  cerebri,  to  which  it  is  attached 

*  The  Euperfidol  attachment  of  Hveral  of  the  cnnial  aerres.  1.  ^nal 
MTTeB,  2.  Optic  nerve.  8.  Third  nerre.  *.  Fourth  nerm  fi.  Fifth 
nerve.     6.  Sixth  Dorve.     7.   Seienth  nerre.     8.  Eighll  nerre.     B.  Ifiitth 
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hy  its  outer  or  anterior  edge ;  and  in  front  of  the  cnw  it  is  placed 
between  the  substantia  perforata  antica  on  the  outside,  and  the 
tuber  cinereum  on  the  inside,  but  whether  it  receives  filaments 
from  the  latter  is  uncertain. 

The  commis9ure  (chiasma)  of  the  nerves,  c,  measures  half  an  Its  commi»- 
inch  across,  and  lies  on  the  olivary  eminence  of  the  sphenoid  """* 
bone,  within  the  circle  of  Willis.     It  is  placed  in  front  of  the  Situation. 
tuber  cinereum ;  and  passing  beneath  it  (in  this  position  of  the 
brain)  is  the  thin  lamina  cinerea. 

In  the  commissure  each  tract  is  resolved  into  three  sets  of  Arrange- 
fibres  with  the  following  arrangement : — The  outer  fibres,  few  Sb^.*^ 
in  number,  are  continued  straight  to  the  eyeball  of  the  same  side. 
The  middle,  the  largest,  decussate  witli  the  corresponding  bundle 
of  the  other  tract, — those  of  the  right  nerve  being  continued  to 
the  left  side,  so  as  to  enter  the  opjxwite  eye,  and  vice  versd.  And 
the  most  internal  are  continued  through  the  tract  of  the  other 
side  back  to  the  brain  without  entering  the  eye.  At  the  front 
of  the  commissure  are  placed  some  transverse  fibres  which  are 
prolonged  to  the  eyeballs  through  the  part  of  each  nerve  in  front 
of  the  commissure,  but  have  not  any  connection  with  the  tracts 
and  the  brain. 

The  part  called  nerve  extends  from  the  commissure  to  the  eye-  Trunk  of 
balL     Leaving  the  skull  by  the  optic  foramen,  it  receives  a  tube  '*®^®' 
of  dura  mater,  and  its  course  in  the  orbit  has  been  already  seen 
(p.  49).     In  the  eyeball  it  ends  in  the  retina. 

The  THIRD  NERVE  (fig.  44, '),  motor  nerve  of  the  eyeball,  is  Origin  of 
round  and  firm,  and  is  attached  by  a  slanting  line  of  separate  ^i*^**"^* 
threads  to  the  inner  surface  of  the  cerebral  peduncle,  near  the 
locus  perforatus,  and  close  in  front  of  the  pons  Varolii. 

Deep  origin.  The  deep  origin  is  uncertain.     According  to  Stilling,*  the  deep  In  cms 
fibreB  of  the  nerve  pierce  the  peduncle,  passing  through  the  locus  niger,  and  <^'^b<^* 
enter  a  mass  of  gray  sabstance  in  the  floor  of  tiie  aqueduct  of  Sylvius. 

The  FOURTH   or  trochlear  nerve  (fig.  44,*)  cannot  be  Origin  of 
followed  backwards  at  present  to  its  origin.     It  is  the  smallest  f^^  J^^^ 
of  the  cranial  nerves,  and  issues  from  the  valve  of  Vieussens  over  boUum, 
the  fourth  ventricle.     The  nerve  appears  between  the  cerebrum 
and  the  cerebellum,  on  the  side  of  the  cms  cerebri  (fig.  44,  *•) ; 
and  is  then  directed  forwards  to  enter  an  aperture  in  the  free 
edge  of  the  tentorium  cerebelli  near  the  posterior  clinoid  process. 

JDeep  oriffifL  In  entering  the  yalve  of  Yieussens,  the  nerves  of  opposite  and  Sylvian 
■Ides  eroBs.     Each  then  (Uvides  into  two  parts  :   the  anterior  enters  a  aqueduct. 
Bodens  of  gray  matter  on  the  side  of  the  aqueduct  of  Sylvius  ;  the  poste- 
rior loins  a  nucleus  (upper  trigeminal)  near  the  top  of  the  fourth  ventricle 
(Stilling). 

*  Unteriwkungen  Hbtr  den  Bau  da  ffimknoteru. 


198 


DISSECTION  OF  THE  BRAIN. 


PifUinenre 
has  two 
roots. 


Oiigin  from 
poM, 


in  floor  of 
fourth  Ten- 
tricle; 

begixminir 
of  the  lai^e 
root, 


The  PIFTH  or  TRIGEMINAL  is  the  largest  of  all  the  cranial 
nerves,  and  consists  of  two  parts,  large  and  small.  It  resembles 
a  spinal  nerve  in  possessing  two  roots,  ganglionic  or  sensory,  and 
aganglionic  or  motor,  which  are  partly  blended  in  one  trunk 
beyond  the  ganglion. 

The  nerve  is  attached  to  the  side  of  the  pons  Varolii,  nearer 
the  upper  than  the  lower  border  (fig.  39,  *).  The  small  or 
aganglionic  root  is  highest,  and  is  separated  from  the  other  by 
two  or  three  of  the  transverse  fibres  of  the  pons.  Both  roots  pass 
outwards  through  an  aperture  in  the  dura  mater,  above  the 
petrous  part  of  the  temporal  bone,  and  are  blended  in  the  pecu- 
liar manner  stated  in  page  18. 

Both  roots  penetrate  the  fibres  of  the  pons,  and  are  connected 
with  nuclei  in  the  floor  of  the  fourth  ventricle. 


Deep  origin.  The  large  root  divides  into  two  parts  near  the  mass  of 
gray  matter  called  locus  cemleos  (p.  244).  One  piece  bends  downwards  to 
the  restiform  body.  The  other,  which  is  smaller,  arises  from  the  locus 
caeruleus,  and  from  the  gray  matter  near  it  (upi)er  trigeminal  nucleus)  with 
the  lower  part  of  the  trochlear  nerve  ;  from  the  gray  substance  in  the  floor 
of  the  fourth  ventricle,  near  the  hypoglossal  nucleus  ;  and  from  a  deeper 
nucleus,  lower  trigeminal,  opposite  the  lower  border  of  the  pons,  within  the 
fasciculus  teres  (Stilling), 
andof  sman.  The  tmaU  root  begins  with  the  fourth  nerve  in  the  upper  trigeminal 
•        nucleus  near  the  top  of  the  fourth  ventricle  (Stilling). 

Ori^of  The  SIXTH  NERVE  (fig.  39, '),  abducent  nerve  of  the  eyeball, 

sixth  nerve,  ^^^  ^^  ^^^  pyramidal  body  close  to  the  pons,  and  by  a 

second  band  from  the  lower  part  of  the  pons. 

Deep  origin.  The  fibres  of  the  nerve  bend  backwards,  through  the 
medulla  oblongata,  to  a  nucleus  in  the  floor  of  the  foufth  ventricle,  whose 
position  is  on  the  outer  paat  of  the  fasciculus  teres,  and  behind  the  anterior 
fossa.     See  Anatomy  of  the  Fourth  Ventricle  (p.  245). 

The  SEVENTH  CRANIAL  NERVE  (Willis)  (fig.  39, ')  appears  at 
the  lower  border  of  the  pons  near  the  restiform  body.  It  consists 
of  two  distinct  trunks,  facial  and  auditory ;  the  former  being  the 
motor  nerve  of  the  fece,  and  the  latter  the  special  nerve  for  the 
organ  of  hearing. 

The  facial  nerve  (portio  dura,  seventh  nerve,  Sommerring) 
(fig.  44,^)  is  firm  and  roimd,  and  smaller  than  the  auditory, 
internal  to  which  it  is  placed.  It  issues  from  the  lateral  tract  of 
the  medulla  at  the  upper  part,  and  is  connected  by  a  slip  with 
the  lower  border  of  the  pons. 

The  facial  nerve  receives  a  small  accessory  band  of  fibres 
(intermediate  portion  of  Wrisbei^)  from  the  same  part  of  the 
medulla,  and  enters  the  internal  meatus  with  the  auditory  trunk. 

The  auditory  nerve  (portio  mollis,  eighth  nerve,  Sommerring) 
(fig.  44,  ^')  has  a  surface  attachment  to  the  floor  of  the  fourUi 
ventricle  and  the  restiform  body.     The  nerve  is  veiy  soft,  and 
Teceivea  one  of  its  names  from  that  fact 
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De^  origin.  The  facial  nerve  penetrates  to  the  floor  of  the  fourth  Deep  origin 
Tentricle,  and  arises  from  the  same  nucleus  as  the  sixth  nervoi  which  it  of  facial ; 
joinB  (Clarke*). 

The  fudcnlus  of  the  root  of  the  auditory  nerve  which  reaches  the  floor  of  auditory. 
of  tiie  fourth  yentricle,  bends  backwards  over  the  restiform  body  to  the 
auditory  nucleus  ;  and  some  arciform  fibres  out  of  the  median  sulcus  are 
joined  with  this  part  of  the  root.  The  other  fasciculus  pierces  the  resti- 
form body,  and  takes  origin  from  a  network  connected  with  the  outer  part 
of  the  posterior  pyramid  (Clarke). 

.    The  EIGHTH  CRANIAL  NERVE   (WiUis)    (fig.  39,  ^)  IS   placed  Eiflrhth 
along  the  side  of  the  medulla  oblongata,  and  consists  of  three  three  parts, 
distinct  trunks,  glosso-pharyngeal,  pneumo-gastric,  and  spinal  ac- 
cessory :  the  names  of  the  first  two  indicate  their  destination ; 
and  the  last,  hesides  being  accessory  to  the  pneumo-gastric,  sup- 
plies some  muscles. 

The  gUmo-pharyngecU  nerve  (ninth  nerve,  Sommerring)  (fig.  Origin  of 
39,  ■)  is  the  smallest  of  the  three,  and  is  situate  highest.     Its  ^?^,*"*" 
apparent  origin  is  by  three  or  more  fibrils,  which  penetrate  the 
lateral  tract  of  the  medulla  close  to  the  facial  nerve. 

The  jmeumo-gastrie  or  vagiis  (tenth  nerve,  Sommerring)  (fig.  vagus, 
44,  •')  is  connected  with  the  lateral  tract  of  the  medulla,  below 
the  glosso-phfCryngeal  nerve,  by  a  series  of  filaments,  which  are 
collected  at  first  into  bundles,  but  are  finally  gathered  into  one 
flat  band. 

The    spinal    accessory    nerve    (eleventh   nerve,    Sommerring)  spln^acces- 
(fig.  44,  •")  consist  of  two  parts-— accessory  to  the  vagus,  and  two  parts, 
spinaL 

The  accessory  part  is  of  small  size,  and  arises  by  fine  filaments  accessory, 
in  a  line  with  the  root  of  the  vagus,  as  low  as  the  first  cervical 
nerve.     Finally  this  fasciculus  throws  itself  into  the  pneumo- 
gaatric  nerve  outside  the  skulL     (Seep.  119.) 

The  spinal  part  is  firm  and  roxmd,  like  the  third  or  the  sixth  spinal: 
nerve,  but  only  a  small  piece  of  it  can  be  seen.  It  arises  by  a 
number  of  fine  filaments  from  the  lateral  column  of  the  spinal 
CQid,  as  low  as  the  sixth  cervical  nerve ;  the  lowest  roots  are 
fixed  near  the  lateral  fissure  and  the  posterior  roots  of  the  nerves, 
but  the  highest  are  attached  irregularly  and  at  a  distance  from 
the  fissure.  As  [the  nerve  ascends  along  the  side  of  the  cord  it 
lies  between  the  ligamentum  denticulatum  and  the  posterior 
roots  of  the  spinal  nerves,  with  the  upper  of  which  it  may  be 
sometimes  connected  ;  and  it  finally  enters  the  skull  by  the  fora- 
men magnum. 

All  three  nerves  converge  to  a  spot  below  the  cms  cerebelli,  an  oonverM 
vrheie  they  rest  on  a  small  lobe  of  the  cerebellum  (flocculus).  *°       "^    * 
From  that  spot  they  are  directed  outwards  to  the  foramen  jugu- 
laze  (p.  19). 

*  On  the  stmctiire  of  the  Medtdla  Oblongata,  hy  J.  Lockhart  Clarke, 
F.JL&,  in  the  Fhilotophical  Transactions  for  1858,  part  L 
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The  fibrils  of  the  nerves  pierce  the  medulla ;  and  each  nerve, 
except  the  spinal  part  of  the  last,  takes  origin  from  a  special 
deposit  of  gray  matter  at  the  back  of  the  medulla  oblongata,  and 
near  the  lower  angle  of  the  fourth  ventricle.     (See  p.  245.) 

Deep  origin.  The  glosto-pharyngeal  penetrates  as  far  as  the  vagns 
nucleus,  where  it  ends  in  fibres  :  some  of  these  enter  that  deposit ;  others 
join  the  auditory  nucleus ;  and  the  rest  are  directed  inwards  towards  the 
raphi,  which  they  are  supposed  to  join. 

Th6  vagut  nerve  arises  in  a  special  nucleus ;  but  some  fibres  are  directed 
inwards  through  a  part  of  the  hypoglossal  nucleus,  and  mingle  iiv-ith  fibres 
of  the  hypoglossal  nerve. 

The  accestory  part  of  the  tpinal  cmeenory  nerve  is  transmitted  to  a 
special  nucleus  below  that  of  the  vagus  ;  but  some  fibres  are  directed  for- 
wards and  inwards  in  front  of  the  hypoglossal  nucleus  to  decussate  across 
the  middle  line  with  their  fellows. 

The  roots  of  the  tpinal  part  of  the  nerve,  piercing  the  lateral  column  of 
the  cord,  pass  through  a  collection  of  cells  on  the  outer  border  of  the  gray 
crescent  in  the  interior  (a  continuation  upwards  of  the  tractus  intermedio- 
lateralis)  in  their  course  to  the  anterior  comu  of  the  crescent  (Clarke). 

Th«  NINTH  or  HYPOGLOSSAL  NERVE  of  Willis  (twelfth  nerve, 
Sommerring)  (fig.  39,  •)  is  placed  on  the  front  of  the  medulla 
oblongata,  and  arises  by  a  series  of  filaments  from  the  sulcus 
between  the  pyramidal  and  olivary  bodies,  in  a  line  with  the 
anterior  roots  of  the  spinal  nerves. 

The  filaments  of  origin  imite  into  two  bundles,  which  pierce 
separately  the  dura  mater,  and  do  not  blend  together  till  they 
are  outside  the  cranial  aperture. 

Veep  origin.  The  filaments  of  the  nerve  can  be  traced  through  the 
corpus  oUvare  to  a  nucleus  below  the  level  of  the  fourth  ventricle  uid  in 
front  of  the  canal  of  the  cord  ;  but  some  join  the  nucleus  of  the  accessory 
nerve,  and  others  bend  inwards  to  decussate  through  the  raphi  with  tUo 
nerve  of  the  opposite  side  (Clarke). 


Section  III. 


Directions. 


MEDULLA  OBLONGATA  AND  PONS  VAROLII. 

The  medulla  oblongata  and  the  pons  are  interposed  between 
the  spinal  coid  and  the  brain  proper.  In  those  bodies  the  con- 
stituents of  the  cord  are  increased  in  volume  before  they  enter 
the  cerebrum  and  the  cerebellum. 

tHrectims.  On  a  single  brain  the  student  may  ascertain  nearly 

all  the  anatomy  of  the  parts  composing  the  medulla  and  the 

pons;    but  if  he  can  procure  one  hardened  specimen  of  the 

medulla  and  the  pons  united,  and  another  of  a  vertical  median 
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aection  through  those  bodies,  he  will  comprehend  much 
readily  the  following  descripti 
PotiticH.  The  brain  is  to  ; 
■wae  placed  during  the 

The    MBDDI 

■pinal  cord  which  is  contained 
limit  is  the  lower  border  of 
the  pons  in  one  direction, 
and  the  upper  margin  of  the 
atlas  in  the  other.  This  part 
of  the  cord  is  pytauudal  in 
form,  and  meaaurea  about 
one  inch  and  a  quarter  in 
length  ;  half  an  inch  in 
"hr^th  below,  and  about  an 
inch  at  its  widest  part, 

The  larger  part  or  the 
base  of  the  medulla  joins  the 
pons,  the  transrerae  fibres  of 
the  latter  marking  its  limit ; 
and  the  apex  is  blended  with 
the  spinal  coid  at  the  spot 
before  mentioned.  The  an- 
terior  sarface  is  irregularly 
conTei,  and  is  in  contact 
with  the  hollowed  basilar 
process  of  the  occipital  bone. 

The  opposite  surface  is  somewhat  excavated  superiorly,  where  it 
fomu  the  floor  of  the  fourth  ventricle ;  and  it  rests  in  the  fisauK 
b^ween  the  halves  of  the  cerebelluni.  On  the  posterior  aspect 
there  are  not  any  cross  fibres  of  the  pons,  aa  in  front,  to  mark 
the  extent  of  the  medulla. 

The  medulla  oblongata  is  divided  into  halves  by  a  median  p< 
fiasnre  in  front  and  behind.  The  fissures  are  in  a  line  with  those  bj 
along  the  cord,  and  their  extent  ia  influenced  by  the  cross  fibres 
before  alluded  to  on  tlie  surface  ;  for  whilst  the  anterior  one 
ccaaea  at  the  pons  in  a  dilated  part  (foramen  ciocum),  the  poste- 
rior ia  prolonged  behind  the  pons,  and  into  the  groove  in  the 
floor  of  the  fourth  ventricle. 

Each  half  of  the  medulla  is  constituted  of  segments  continuous  ^ 
vith  thoee  of  the  spinal  cord  ;  and  indications  of  these  divisions 
an  to  be  seen  on  the  surface,  though  the  names  are  changed,  and 

*  Aniarior  viav  of  the  medulla  oblongata  aad  pons.  a.  Anterior  pyra- 
uJd.  i.  Tbe  decnmtion.  e.  Olivaiir  bod;,  d.  Reatiform  body.  t. 
Ardfono  fibres,  f.  Kbm  to  the  mtiionn  body  from  aaterior  pymnid. 
g.  Anterior  aolnmu.  A.  lateral  column,  t  and  p,  Fil>rai  of  the  poaa 
^R^eifidal). 
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the  fibres  differently  arranged.  Thus  at  the  middle  line  in 
front  is  the  anterior  pyramid  correaponding  with  the  anterior 
colunm ;  at  the  middle  line  behind  is  the  restiform  body  with 
its  pyramidal  part,  continuous  with  the  posterior  and  posterior 
median  columns;  and  between  these  are  the  fibres  of  the 
lateral  tract,  with  an  oval  projecting  body  (corpus  olivare)  on 
their  exterior,  which  join  the  lateral  column. 

The  anterior  'pyramid  (fig.  40,  a)  is  the  most  internal  eminence 
and  receives  its  name  from  its  position  and  form.  Situate  on 
the  side  of  the  median  fissure,  it  is  internal  to  the  olivary  body, 
from  which  it  is  separated  by  a  slight  groove.  Enlarging  as  it 
ascends,  this  body  enters  the  pons,  but,  before  disappearing 
beneath  the  transverse  fibres,  it  is  somewhat  constricted  and 
rounded. 

Lateral  tract  The  lateral  tract  (funiculus  lateralis)  (fig.  40,  h) 
fills  the  interval  between  the  anterior  pyramid  and  the  restiform 
body.  Its  surface  width  is  not  the  same  throughout,  for  opposite 
the  lower  part  of  the  medulla  oblongata  it  measures  as  much  as 
the  other  constituent  bodies  before  and  behind  it ;  but  near  the 
pons  it  is  diminished  by  the  projecting  olivary  body,  so  that  it 
occupies  only  the  narrow  interval  between  the  outer  side  of  the 
corpus  olivare  and  the  restiform  body. 

The  segment  here  called  lateral  tract  is  divided  into  three 
parts  by  Mr.  Clarke,  which  have  the  following  onler  from  before 
back : — First,  the  olivary  column  (fig.  43,  6),  which  surrounds 
the  corpus  olivare ;  then  the  lateral  column :  and  close  to  the 
restiform  body,  the  gray  comu  or  column,  t,  a  streak  of  gray 
matter. 

The  olivary  body  (corpus  olivare)  (fig.  40,  c),  is  the  oval  pro- 
jection, about  half  an  inch  long,  close  to  the  anterior  pyramid. 
A  shallow  groove  separates  it  from  the  pyramid,  and  a  deeper 
and  wider  one  intervenes  between  it  and  the  restiform  body. 
This  eminence  is  shorter  than  the  pyramid,  and  does  not  reach 
to  the  pons.  Its  upper  end  is  most  prominent;  and  arching 
round  the  lower  end  and  over  the  surface  are  some  white  fibres 
(fibrae  arciformes). 

Restiform  body.  The  restiform  body  (restis,  a  rope)  (fig.  40,  d) 
forms  the  largest  prominence  on  the  half  of  the  medulla  oblongata, 
and  cannot  be  seen  satisfactorily  except  on  a  distinct  preparation. 
This  body  is  posterior  to  the  lateral  tract,  and  projects  on  the 
side,  so  as  to  give  the  width  to  the  upper  part  of  the  medulla 
oblongata.*      Behind,  the  restiform  bodies  diverge  above  from 


*  SometiineB  it  is  doBcribed  as  consisting  of  two  parts,  which  are  sepa* 
rated  by  a  groove  below  the  level  of  the  olivary  body ;  one  of  these,  tiie 
smaller  and  posterior  of  the  two,  is  the  fnnicnluB  gracilis,  or  the  poeterior 
pyramid ;  and  the  anterior  and  larger  part  has  been  named  funicalns 
cun&^tuB  (Bnrdach). 
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each  other,  end  between  them  is  situate  the  space  of  the  fourth 
Tentride. 

l^e  potUrior  pyramid  (Amic  gracilis)  liea  along  the  side  of  the  P< 
posterior  median  fissnie.  Bj  draning  forwards  the  medulla,  or  ^ 
hj  using  a  separate  hardened  piece,  the  pyramid  will  be  seen  to  P< 
he  •  narrow  slip,  which  is  slightly  enUrged  (dava)  at  the  apex  Si 
of  the  fourth  yentricle,  where  the  rentiform  bodies  diverge,  and 
then  becomes  gradually  indistinct  along  the  inner  part  of  the 
corpus  reatifonne. 

A  littk  higher  than  the  lover  etut  of  the  foorth  Tentricla  is  a  thin  Ti 
kauiiA  of  nervous  But»taac«  on  each  aide  (benU,  lignla),  which  ia  about  a  "' 
line  in  width,  and  forms  ptut  of  the  roof  of  the  fourth  venticle ;  this 
DODB  piecs  is  attached  hj  one  edge  to  the  lunder  f<ut  of  the 
r  pyramid  and  the  restifonn  body,  but  is  free  b;  the  other,  where 
n  la  OHUwcted  with  the  vascular  fold  of  tiie  Tentricla. 

Strdcttre.  The  component  parta  of  the  spinal  cord,  \iz.  Pi 
anterior,  middle,  and  posterior  columns,  are  continued  into  the 
lower  part  of  the  medulla  oblongata,  where  at  first  they  can  be 
recognised ;  but  their  contiguous  fibres  are  blended  together  here 
as  in  each  half  of  the  cord,  and  they  have  a  somewhat  different 
arrangement. 

DuMction.  In  the  pvnmtid  two  sets  of  fibres  have  to  be  ehown  ^ 
—<me  from  the  some,  and  one  from  the  opposite  side  of  the  cord,  pj 
^e  fibres  from  the  opposite  half  of  the  cotd  will  appear  in  the 
median  fissure,  when  the  pyramids  are  gently  drawn  ftom  one 
another,  where  they  are  named  the  decussating  fibres ;  and  to 
lay  these  bare  more  completely,  the  small  part  of  the  anterior 
colnmn  of  the  cord  on  their  side,  which  remains  below  the  cross 
fibres  (for  the  cord  has  been  cut  throi^h  near  these),  may  be 
fcocibly  turned  ont- 


The  fibres 
pyramid 


to  the 
tram  the  b 
of  the  cord  will  be 
demonstrated  by 
everting  the  ante- 
rior column  below 
the  decuRsation,  oa 
on  the  other  side. 

The  anttrioT  pijra- 
mid  (fig.  41,  h) 
receives  fibres  in- 
ferioriy  from  the 
anterior  column  of 
the  cotd  of  its  own 


Kg.  41.  • 


side,  and  internally  from  the  opposite  half 
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Darirjtion.  of  tlie  con].  The  inner  set  of  fibres,  deep  at  their  origin,  become 
Boperficial  in  the  median  fiBsure,  and  are  then  directeil  iipwardt, 
dose  to  that  fisaure,  joining  the  fibres  continual  fnim  tht 
anterior  column  ;  and  aa  the  inner  librf  s  of  each  pi  ruiiid  are 
derived  from  the  opposite  side,  they  cross  each  other  in  the 
BBterior  median  fissure  of  the  spinal  cord — fonuiiiy  thus  thi^ 
decussation  of  the  medulla  oblongata. 
0.  The  fibres  of  the  pyramid  are  white  and  lonptudiml,  and  are 
collected  into  a  bundle  of  a  prismatic  form  Supenoih  most  of 
them  enter  the  jwinB  (fig.  41),  to  reach  the  cerebrum,  but  an 
offset  from  the  outer  side,  small  and  superficial,  is  directed  below 
the  corpus  olivare  to  the  reatiform  body 

The  olivary  hod;/,  and  its  fiUet  (fig.  42,  d,  and  c)       Tlie  olivan" 
mass  consists  of  three  parts,  viz.  a  gray  lutasin):;  la^er,  a  central 
piece    or    nucleus, 
Pig-  ^2-''  and    a    band    pro- 

longed from  it-— the 
fillet. 

The  corpus  den- 
tatuni   will   be   ap- 
parent,   when    the 
olivary    body     has 
been     sliced     obli- 
quely,   as    a    very 
thill  wavy  layer  of 
gray  substance  sur- 
rounding a  nucleus 
of  whitish   matter. 
lawlncom-  It  forms  a  thin  capsnle   or  bag,  having  a  zigzag  outline  in  ft 
oombe^       section,    with  the  dilated   part  towards  tlie  surface,  and  the 
lEd.  narrowed  part  or  neck  open  and  directed  backwanls  near  the 

Btnirturo  of  The  bounding  layer  (fig.  43)  is  about  -jl^  of  an  inch  thick, 
and  consists  of  small  nucleated  and  ramified  nerve  cells,  which 
give  origin  to  flbres.t  Numerous  transverse  fibres  of  the  arci- 
foim  system  pass  by  and  through  it  (fig.  43,  h,  Clarke). 

The  nucleus  is  the  yellowish  white  substance  filling  the  cap- 

Utersl  coluDiD  and  th«  olivsi;  body,  n  and  m'.  Superficial  and  deefi 
toBBiene  fibres  of  tha  poiu.  n.  Inferior  peduncle  of  the  cerebellum,  eon- 
timiouB  with  the  reetifDmi  body. 

*  gtmctuie  of  the  pans  and  the  cerebelliun.  c.  Olivai;  EucienlDS  or  the 
fillet,  d.  01ivai7  body.  e.  B^ifoim  body.  /  aud  y.  Corpora  qnadri- 
gemina.  h  uid  i.  Foits  of  the  fillet,  til  and  m'.  TranEvene  fibres  of  the 
pons,  n.  Inferior  peduncle  of  the  cenbellam.  r.  Superior  pednncla  of 
the  cerebellom. 

i-  The  arrangement  of  the  fibres  in  the  sac  is  most  complicaled,  and  » 
jUler  occonnt  maybe  obtuned  If  ctnumlting. Mr.  Clarke's  Paper  in  the 
■"  istorlBSS. 
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sole.      From  it  and  the  capsule  issue  transyerse  fibres,  wliich 
unite  the  olivaiy  bodies  across  the  middle  line,  and  form  the 
transTerse  commissure  of  Clarke  (fig.  43,  ^).     This  commiBsural  tranavene 
bond  is  dose  below  the  anterior  median  fissure,  and  blends  with  ^o"*'''^**"^*^- 
fibres  of  the  raphS  of  the  medulla. 

The  fillet  is  a  narrow  band  of  fibres,  which  ascends  from  the  Fillet 
olivary  body  to  the  cerebrum.     It  is  formed  in  part  by  longitudi-  Compoel- 
nal  fibres  of  the  lateral  tract  which  diverge  to  enclose  the  corpus    ^^ 
olivare,  and  in  part  by  fibres  derived  from  the  sac     The  further 
course  of  this  olivary  fasciculus  will  be  visible  in  the  dissection 
of  the  pons. 

Dissection,  For  the  purpose  of  seeing  the  arrangement  of  the  Dlawctlonof 
fibres  of  the  lateral  tract,  the  anterior  pyramid  is  to  be  cut  tract. 
across  on  the  left  side,  between  its  decussation  and  the  olivary 
body,  and  to  be  raised  towards  the  pons.     Afterwards  the  re- 
maining part  of  the  pyramid  is  to  be  removed  by  dividing  the 
fibres  it  receives  from  the  decussation. 

The  lateral  tract  of  the  medulla  is  prolonged  inferiorly  into  j5iS*of 
the  portion  of  the  spinal  cord  between  the  anterior  and  posterior  meduUu 
roots  of  the  nerves  (fig.  40,  A).     Soon  after  entering  the  medulla 
oblongata  it  gives  off  an  internal  set  of  fibres,  which  enters  the 
pyramid  of  the  opposite  side.     The  other  fibres,  the  continuation 
of  the  column  (fig.  42),  ascend  beneath  the  olivary  body,  and  P*"  deeply, 
leaving  the  surface  of  the  medulla  enter  the  pons,  where  they 
form  an  eminence  (eminentia  teres)  in  the  floor  of  the  fourth 
ventricle. 

The  decussation  of  the  medulla  oblongata  (pyramids)  (fig.  40,  b)  ^^^'^^^j^ 
occupies  the  anterior  groove  of  the  oblong  medulla,  at  the  dis- 
tance of  three  quarters  of  an  inch  from  the  pons.     It  is  about 
a  quarter  of  an  inch  in  length,  and  is  constructed  by  the  crossing 
of  three  or  four  bundles  of  fibres  from  each  side. 

In  this  intercommunication  the  fibres  are  derived  mainly  from  *f^-  Clarke's 

•^  view  of  the 

the  lateral  columns  of  opposite  sides ;  but  according  to  Mr.  Clarke,  decuaautiou 
fibres  enter  the  decussation  not  only  from  the  lateral  column,  but 
from  all  the  constituent  parts  of  the  spinal  cord  except  the  ante- 
rior column.     Thus  fibres  from  the  lateral  column,  blended  with  £j^  ^^ 
offsets  from  the  contiguous  gray  substance,  form  the  chief  portion  column, 
of  the  decussation ;   fibres  from  the  posterior  column  and  the  posterior 
adjoining  part  of  the  gray  crescent  enter  the  upper  end ;  and     ^ 
other  fibres  from  the  front  of  the  gray  transverse  commissure  are  substauoe. 
received  at  the  lower  end. 

The  restiform  body  (fig.  42,  e)  is  continuous  inferiorly  with  Restiform 
the  posterior  column  of  the  coid ;  and  accessory  fibres  are  re-  ^^^ 
ceived  by  it  in  front  from  the  anterior  pyramid.     Superiorly  it  ?°^" ^'®" 
bends  outwanls  to  the  cerebellum  without  entering  the  pons. 

The  posterior  pyramid  runs  below  into  the  posterior  median 
column  of  the  cord,  and  is  directed  above  along  the  fiooi  o{  t\i^ 
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I^Tunld 


Saperfldil 


fourtb.  ventricle,  joining  the  fasciculus  teres  of  the  eame  aide ;  it 
La  combined  finally  witli  the  peduncular  fibres  of  the  cerebnuu. 
(p.  212). 

Commii-  Arched  or  commUmrat  fibrtt  of  the  medulla.  In  each  half  of 

Bmiflbm  (iig  niedulla  oblongata  are  fine  transverse  fibrea,  both  on  its 

exterior  and  in  its  aubstance.     And  in  the  middle  line  the  fibres 

of  opposite  sides  unite  and  give  rise  to  a  commisHure  between 

the  halves. 

The  mperJUial  tramvene  fibru  (fig.  43,  i,  and  fig,  40)  more  or 
less  marked  in  difierent  bodies,  issue  irom  the  resttfonn  uucleus 
( Clarke ),    arid     ailvonce 
^g-J^*  _  over  the   surface   of  the 

olivary  and  pyramidal 
bodies  to  the  anterior 
fissure,  where  most  enter 
the  half  of  the  medulla  of 
the  some  side  ;  but  others 
cross  to  the  other  half  of 
the  medulla,  joining  also 
the  surface  band  on  the 
pyramid  of  the  opposite 
side  (Clarke).  Below  the 
olivary  body  they  form 
oftentimes  a  distinct  band, 
the  ;5tne  areiforraei  (fig.  40,  e] 

The  dtxp  trantverie  fibres  (fig.  43,  h)  heffn  behind  in  ganglia 
contained    in   the  posterior   pyramid   and    the    restiform   body 
(Clarke),  and  penetrate  between  the  longitudinal  fibres  aa  they 
and  «niiing.  reach  forwards  to  enter  the  isph^  in  the  middle  line.      Some 
surround  the  corpus  olivara,  and  others  traversing  it,  join  with 
TiwtvuMte  its  fibres  in  the  commissure  of  the  olivary  bodies.     Tliis  layer 
t<^  communicates  often  with  the  superficial  one  between  the  longi- 

tudinal bandies  of  fibres. 
lupbi  The  rapKi  (fig.  43,  h  and  g)  occupies  the  middle  line  of  the 

BitiuttoD,     medulla  above  the  decussation  of  the  pyramids,  and  serves  as  the 
*"*  ""■        comniisHure  between  the  halves  of  the  medulla  and  the  olivary 
bodies.     As  the  fibres  enter  it  they  dive^e,  decussating  witii 

*  Transreise  section  of  the  nednIlA  oblongata  above  the  middle  of  the 
olivBTT  body  (Clarka).  a.  Aoteriar  pyramid,  b  and  c  Lateral  colnnui. 
d.  Restifonn  body.  e.  PoBlerior  pyramid.  /.  Corpoa  olivara  with  roots 
of  the  ninth  nerve  piening  it.  g.  Olivary  commissure.  A.  Beep  tiaus- 
verea  or  commissural  fibres  of  tbe  medulla  meeting  ia  the  isph£  (a  few 
more  are  added  in  this  cut  from  a  second  drawing).  Jc  Aocessoiy  olivary 
nudeua.  I.  Other  gray  depoaita  inside  the  olivary  body.  n.  Floor  of  the 
fourth  ventricle  covered  by  epitbelinm.  o.  Nuclei  of  the  ninth  nerve,  p. 
Nuclei  of  the  vagus  and  gloBso-pbaryngeal  nerves,  r.  Nucleus  of  the 
auditory  nerve,  i.  Superficial  transTuM  fibres,  i.  ^ «""'"«  uf  tke  gela- 
'   '     w  (tnbercolo  ciMreo). 
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their  fellows,  and  some  take  an  antero-posterior  direction  along  Fibres  de- 
the  opposite  half  of  the  medulla  before  they  disappear  in  it.     At  ®""**®* 
the  upper  end  of  the  medulla  the  antero  posterior  fibres  are  most 
numerous ;  and  they  receive  behind  an  accession  from  the  audi- 
tory nucleus. 

Gray  matter  of  the  medvlla  oblongata.  In  the  medulla  oblongata  Omv  matter 
there  are  the  remains  of  the  gray  matter  of  the  spinal  cord,  and  Hniu  °^^ 
some  special  deposits.     Cross  sections  would  be  required  to  see 
them. 

At  the  lower  part  of  the  medulla  the  central  gray  matter  Changee  at 
resembles  that  in  the  spinal  cord  (see  diagram  of  the  spinal  cord),  IS^Lf,"^. 
but  the  transverse  commissure  uniting  the  crescents  is  laiger, 
and  its  canal  is  closed  by  granular  material ;  whilst  the  anterior 
oomu  is  thick  and  club-shaped,  and  the  posterior,  long  and 
slender,  ends  in  a  tuft  of  fibres.  But  it  undei^oes  soon  the 
following  changes :  * — 

From  the  whole  outer  border  and  anterior  comu  of  each  cres-  in  outer 
cent  a  network  of  fibres  with  cells,  like  the  gray  substance  itself,  JJ^^t 
is  prolonged  outwards  until  the  outline  of  the  part  becomes  un- 
distinguishable. 

The  posterior  comu  increases  in  bulk,  and  extends  towards  PoBterior 
the  side  of  the  cord,  where  it  appears  on  the  surface,  in  front  of  comu, 
the  restiform  body,  as  the  gray  tubercle  of  Rolando  (tuberculo 
dnereo).     Higher  in  the  medulla  it  becomes  tiie  chief  nucleus 
of  the  sensory  root  of  the  fifth  nerve. 

From  the  back  of  the  gray  commissure  a  network  of  cells  and  in  gray 
fibres  projects  into  the  posterior  pyramid,  and  forms  in  it  the  ^r^ ; 
po$t  pyramidal  ganglion  (fig.  43,  e).     A  second  larger  collection  forming 
of  fibres  and  cells  shoots  out  external  to  the  preceding  into  the  ^^^"* 
lestiform  body,  where  it  gives  rise  to  the  restiform  nucleus  or  ^^  ^^^ 
ganglion  (fig.  43,  d),  formgau- 

The  piece  of  the  gray  commissure  behind  the  central  canal  of  *  ^ 
the  cord  joins,  higher  up,  the  nucleus  of  the  vagus  nerve,  and 
contributes  to  the  auditory  nucleus.  And  the  piece  in  front 
of  the  canal  is  laid  bare  in  the  floor  of  the  fourth  ventricle  by 
the  inclination  outwards  of  the  restiform  bodies ;  it  disappears 
above  in  the  fasciculi  teretes. 

Special  deposits  of  gray  matter.  Other  masses  of  gray  substance  Special  de* 
are  deposited  in  the  medulla,  both  in  front  and  behind  : — ^those  ^y  o^tter. 
behind  are  near  the  floor  of  the  fourth  ventricle,  and  serve  as 
nuclei  of  origin  for  certain  nerves ;  whilst  those  in  front  are 
interspersed  amongst  the  fibres  continued  from  the  lateral  co- 
lumns of  the  cord. 


*  The  description  of  the  arrangement  of  the  gray  matter  in  the  medulla 
oblongata  is  a  summary  of  the  facta  contained  in  Mr.  Clarke's  Paper,  in  the 
^'Tnuuactions  of  the  fioyal  Society  for  1858." 
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Nuclei  at  the  hack  of  ihe  medulla.  A  nucleus  for  the  hypoglossal 
nerve  is  deposited  in  front  of  tlie  central  canal,  at  the  level  of 
the  point  of  disap()earance  of  the  anterior  comu.  It  is  separated 
from  its  fellow  by  the  raph^,  and  extends  upwards  into  the  floor 
of  the  fourth  ventricle  close  to  the  median  sulcus  (fig.  43,  o). 

The  nudeus  of  the  accessory  part  of  the  spinal  accessory  nerve 
is  placed  opposite  that  of  the  hypoglossal,  but  behind  the  central 
canaL     Upwards  it  joins  its  fellow  over  the  canaL 

The  nucleus  of  tiie  valgus  begins  on  a  level  with  the  fourth 
ventricle  (fig.  43,  jt)),  and  is  continuous  below  with  that  of  the 
accessory  nerve.  On  the  surface  it  forms  a  pyriform  swelling 
along  the  inner  side  of  the  posterior  pyramid,  and  limits  laterally 
the  calamus  scriptorius. 

Above,  each  sinks  under  the  auditory  nucleus,  and  joins  a 
nucleus  for  the  glosso-pharyngecU  nerve  in  a  line  with  it. 

Above  the  last  two  nerves  is  another  collection  of  cells  serving 
OS  a  nu>cleu>s  for  the  auditory  nerve.  This  projects  on  the  lateral 
part  of  the  medulla  (fig.  43,  r).  Lying  over  the  vagal  nucleus, 
with  which  it  appears  to  be  continuous,  it  joins  below  the  post 
pyramidal  ganglion. 

At  the  front  of  the  medulla.  Outside  the  pyramid  is  the  gray 
layer  of  the  olivary  body  (fig.  43,/)  already  described  (p.  204). 
Behind  this  is  another  separate,  elongated  and  flattened  yellowish 
streak,  the  accessory  olivary  nudeus  (fig.  43,  A;) ;  while  at  the  inner 
part  of  the  olive  near  the  raphi  is  a  second  collection  (fig.  43,  Z), 
which  is  broken  up  into  pieces.  Both  of  the  lost  deposits  Mr. 
Clarke  considers  to  be  but  parts  of  the  cut  folds  of  the  coipus 
dentatum. 

PONS   VABOLH, 


Pone:  The  PONS,  or  ANNULAR  PROTUBERANCE  (pons  Varolii,  nodus 

encephali)  (fig.  40),  is  situate  above  the  medulla  oblongata,  and 

poaition,  between  the  hemispheres  of  the  cerebellum.  In  its  natural  posi- 
tion in  the  skull  it  fills  the  hollow  in  front  of  the  tentorium 

form,  cerebelli.     It  is  nearly  of  a  square  shape,  though  it  is  rather 

widest  from  side  to  side,  and  measures  two  inches  in  the  last 
direction. 

suifacea,  The  anterior  surface  is  grooved  along  the  middle  line  (fig.  40), 

and  is  received  into  the  basilar  hollow  in  the  base  of  the  skulL 
By  the  opposite  surface  the  pons  enters  into  the  fourth  ventricle, 
forming  part  of  the  floor  of  tliat  space. 

and  borders.  The  upper  border  is  longest  and  most  curved,  and  arches  over 
the  cerebral  peduncles  ;  and  the  lower  border  overlays  the 
medulla  oblongata.  On  each  side  is  the  cms  cerebelli,  whoee 
fibres  radiate  over  the  surface. 

It  is  formed  Structure,  In  the  pons  are  alternating  strata  of  transverse  and 
brJongi-      iozz^'tudinal  fibres : — The  tranverse  set  are  continuous  with  the 
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fibres  of  the  cms  cerebelli,  much  gray  matter  being  interspersed  :  tudinal  and 
and  the  longitudinal  are  prolonged  from  the  constituent  bodies  of  flSJ^sT*'^ 
the  medulla  oblongata. 

Disseetum,  The  transverse  fibres  of  the  pons  being  divided  along  Diasection 
the  line  of  the  pyramidal  body  of  the  left  side,  may  be  turned  tJo  fiKS 
outwards  so  as  to  denude  the  longitudinal  fibres  of  the  pyramid. 

In  like  manner  a  second  mass  of  transverse  fibres,  which  lie 
below  the  longitudinal  of  the  pyramid  (first  set)  may  be  cut 
through  outside  the  pyramidal ;  then  the  deep  longitudinal  fibres 
of  the  lateral  column  and  posterior  pyramid  (second  set)  will  appear. 
Amongst  this  last  set  of  longitudin^  fibres  is  the  fillet  of  the  corpus 
olivare,  which  the  dissector  should  trace  upwards  from  that  body. 

The  superficial  fibres  of  the  pons  can  be  seen  on  the  side  that 
is  imtouched. 

The  transverse  fibres  of  the  annular  protuberance  (fig.  42),  are  The  trans- 
collected  chiefly  into  two  strata — a  superficial  and  deep,  which  f^^a 
are  united  in  the  middle  line  :  they  serve  as  commissural  fibres 
of  the  cerebellum,  and  are  derived  from  the  cms  on  middle 
peduncle  of  that  body.     There  are  a  few  other  transverse,  which 
will  be  described  with  the  septum. 

The  superficial  set   (fig.  40,  |))    are  mostly  horizontal,  but  BuperflclAi 
some  from  the  upper  margin  of  the  pons  (i),  descend  obliquely 
over  the  others. 

The  deep  layer  (fig.  42,  m!)  is  thickest,  and  contains  much  gray  »od  a  deep 
matter  between  its  fibres. 

The  longitudinal  fibres  consist  of  two  sets,  viz.  one  from  the  Two  sets  of 
anterior  pyramidal  body ;  and  another  from  the  lateral  tract  and  5|bre2" 
the  posterior  pyramid,  to  which  a  slip  is  added  from  the  corpus 
olivare.  The  fibres  are  not  continued  simply  through  the  pons, 
Imt  are  increased  in  number  by  the  addition  of  others  (pedun- 
cular), which  begin  in  the  upper  two  thirds  of  the  pons  and  join 
them  on  the  outer  side. 

The  fibres  of  the  anterior  pyramid  (fig.  41)  pass  through  the  ^*°""' 
poos  between  the  two  sets  of  transverse  fibres,  but  not  as  one  mid, 
mass,  for  they  are  divided  into  a  number  of  small  bundles  in  their 
progress.     Much  increased  in  number,  the  fibres  enter  the  cms 
cerebri  at  the  upper  border  of  the  pons,  and  construct  that  faj^ 
dculated  surface  of  the  peduncle,  which  is  now  uppermost. 

The  fibres  of  the  lateral  colimm  and  posterior  pyramid  (fig.  j^™.^^ 
42,  i)  are  altogether  deeper  than  the  transverse  fibres  of  the  riur  pyra- 
pons,  and  are  mixed  up  yrith  gray  matter ;  they  are  also  more  "^ 
numerous  than   the  preceding  set.     They  project  close  to  the 
middle  line,  in  the  floor  of  the  fourth  ventricle,  and  form  the 
eminence  of  the  fasciculus  teres ;  from  that  spot  they  are  con- 
tinued upwards  to  the  cms  cerebri,  where  they  enter  the  deeper 
or  cerebral  part    In  the  pons  a  band  from  the  olivary  fasciculus 
is  added  to  these  fibres. 
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from  6Utnrj      The  olivary  fasciculus  (fillet,  p.  204,  fig.  42,  e)  divides  into 
^^^'  two  slips  in  the  pons.     One  (*)  passes  backwards  to  the  upper 

(in  this  position  deeper)  part  of  the  cms  cerebri,  and  ends  in 
and  beneath  the  corpora  quadrigemina  (p.  235).  The  other  (A) 
is  continued  to  the  cms  cerebri  with  the  fibres  of  the  lateral 
column. 
Cornxniainn  Commissure  of  the  pons.  In  the  pons,  as  in  the  medulla  oblongata, 
of  poM.  there  is  a  commissure  between  the  halves,  but  only  at  the  pos- 
terior part  between  the  deep  longitudinal  fibres ;  for  anteriorly 
the  transverse  or  connecting  fibres  of  opposite  sides  are  continuous. 
It  consists,  like  that  of  the  medulla  oblongata,  of  antero-posterior 
and  transverse  fibres. 

The  antero-posterior  fibres  are  derived  partly  from  the  floor  of 
the  fourth  ventricle  and  partly  from  the  transverse  of  the  pons, 
and  bend  backwards  for  a  certain  distance  before  they  cross  to 
the  opposite  side. 
Transverae.  The  transverse  fibres,  very  slender,  would  be  seen  only  on  cross 
sections  of  a  hardened  pons ;  they  come  from  the  floor  of  the 
fourth  ventricle,  pierce  the  longitudinal  fibres,  and  are  con- 
tinued across  the  middle  line,  as  in  the  medulla  oblongata. 


Antero- 

postorlor 

fibres. 
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DISSECTION  OF  THE  CEREBRUM. 
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Form; 
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The  cerebrum,  or  the  great  brain,  is  the  largest  of  the  parts 
into  which  the  encephalon  is  subdivided,  and  weighs  from  46  t<:> 
53  oz.  in  the  male.  It  fills  the  upper  part  of  the  cavity  of  the 
skull ;  and  its  under  surface  would  correspond  with  an  oblique 
line  on  the  head  from  the  eyebrows  to  the  articulation  of  the  jaw, 
and  from  this  point  to  the  occipital  protuberance. 

Taking  the  general  form  of  the  cranium,  the  cerebrum  is  con- 
vex on  the  upper  aspect,  and  uneven  on  the  lower.  It  consists  of 
two  hemispheres,  which  are  placed  side  by  side,  and  are  partly 
separated  by  a  median  or  longitudinal  fissure.  Across  the 
middle  line  the  halves  are  united  by  certain  interior  parts  (com- 
missures), as  well  as  by  several  connecting  structures  at  the 
under  surface.  Superiorly  the  surface  of  the  hemisphere  is 
without  any  large  cleft ;  but  inferiorly  it  is  divided  into  two  by 
a  transverse  fissure — that  of  Sylvius. 

Undeb  Surface  or  Base  of  the  Cerebrum  (fig.  44).  At  its 
under  part  the  cerebrum  is  very  irregular,  in  consequence  of  its 
fitting  into  inequalities  in  the  base  of  the  skull ;  and  on  this 
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Hpect  the  eeparatton  into  hemispberea  is  Dot  so  complete  aa  on  f^J 
the  upper,  tta  the  median  flsBuie  exists  only  at  the  front  and 


back.     The  following  objecta  are  to  be  recognised  at  the  base  of 
the  brain  along  the  middle  line. 

Inunediately  in  front  of  the  pons  are  two  large  white  masses,  Vutiui 
die  pednndea  of  the  cerebrum  (crura  cerebri,  (' ) ,  one  belonging  jj^e_ 
to  each  bemiaphere  ;  and  between  them  is  a  space  perforated  by 
Teesels,'  which  ia  named  locus  perforatus  posticua  (e).  Outside 
the  peduncle  is  the  optic  tract  (u) ;  and  between  it  and  the 
inner  port  of  the  hemiaphere  is  a  fUsure  leading  into  the  lateral 
reotricle. 

In  front  of  the  peduncles  the  student  will  find  two  white 
bodies  like  peas,  the  corpora  albicantia  (n) ;  and  anterior  to  these 
•  giayiah  mass,    called  tuber   cinereum  (r'].     From  the  tnbei 


*  Under  du&ce  at  the  brain,  l,  frontal;  b,  temporo-Bphenoidal;  and  a, 
occipital,  lobe  of  the  ccrebnun.  m.  Cerebellua.  o.  Fona  Varolii  v.  Medulla 
eblnigata.  e.  Connaiasnre  of  the  optic  nerrea.  d.  and  (.  Cnm  cerebri, 
c  IiKtii  perf antni.  i.  Infundibulam.  il  Corpne  albicans,  p.  Anterior 
fetttnttd  apace,  r.  Taber  cinereum,  i  Z.  SflTun  Smire.  u.  Optie 
tract,     ngnica  1  to  9  mark  the  cnwisl  Bcrree. 
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cinereum  a  conical  reddish  tube,  the  iiifundibulum(i),  descends  to 
the  pituitary  body  in  the  sella  Turcica  of  the  sphenoid  bone. 

Anterior  to  the  tuber  cinereum  are  the  converging  optic  tracts 
with  their  commissure  (c).  Beneath  the  commissure  lies  a  thin 
grayish  layer  (lamina  cinerea)  ;  and  still  farther  forwaids  is  the 
great  longitudinal  fissure  between  the  hemispheres  (a),  with  the 
white  corpus  callosum  in  the  bottom  of  it. 

At  the  inner  end  of  the  transverse  fissure  (Sylvian)  across 
the  hemisphere,  is  another  spot,  perforated  by  vessels,  and  dis- 
tinguished by  the  name  substantia  perforata,  or  locus  perforatus 
anticus  (p). 

Peduncle  of  the  cerebrum  (eras  cerebri,  d).  This  is  a  large, 
white,  stalk-like  body,  which  reaches  from  the  upper  border  of 
the  pons  to  the  under  part  of  the  cerebral  hemisphere  of  the 
same  side  near  the  inner  margin.  Each  is  about  three  quarters 
of  an  inch  long,  and  widens  as  it  approaches  the  cerebrum. 
Crossing  its  outer  surface  is  the  optic  tract;  and  between  the 
crura  of  opposite  sides  is  the  interpeduncular  space,  w^hich  con- 
tains the  locus  perforatus,  the  corpora  albicantia,  and  the  tuber 
cinereum. 

Structure.  The  pedimcle  may  be  said  to  be  formed  by  a  con- 
tinuation upwards  of  the  longitudinal  fibres  of  the  pons  (fig.  42), 
which  enclose  here  a  mass  of  gray  matter  between  them. 

Dissection.  For  the  purpose  of  showing  the  stracture  of  the 
eras,  say  on  the  left  side,  the  fibres  continuous  with  the  anterior 
pyramid  should  be  cut  across  in  the  pons,  and  should  be  raised 
as  far  into  the  eras  as  the  optic  tract.  In  this  proceeding  the 
mass  of  gray  matter  (locus  niger)  will  appear ;  and  beneath  it 
will  be  seen  a  second  or  deeper  set  of  longitudinal  fibres. 

The  superficial  fibres^  which  form  the  under  or  free  part  of  the 
eras,  are  continued  from  the  anterior  pyramidal  body.  They  are 
longitudinal  in  direction,  and  coarse  in  texture,  and  are  directed 
upwards  radiating  to  the  cerebram.  The  surface  of  the  pedun- 
cle, which  is  composed  of  these  fibres,  is  called  the  fasciculated 
portion,  or  the  crust. 

The  de^er  fibres  are  also  prolonged  to  the  cerebrum.  They 
are  deriveil  chiefly  from  the,  lateral  tract  and  posterior  pyramid 
of  the  malulla  oblongata,  with  a  slip  from  the  olivary  fasciculus 
(p.  205).  In  addition  to  the  longitudinal  fibres  continued  from 
the  medulla  oblongata,  others  come  from  the  cerebellum,  and 
niiv  with  the  former  :  some  of  these  last  decussate  across  the 
middle  line*  (see  p.  242).  The  fibres  obtained  from  these 
sources   are   situate   beneath  (as   now  seen)   the  gray  matter : 

*  M.  Foville  describes  a  median  commissure  for  the  medulla  oblongato, 

pons,  and  cerebral  peduncles,  which  is  composed  of  the  interweaving  of 

fibres  of  opposite  sides.    See  Uie  work  of  M.  Foville  entitled  :  TraiU  com'' 

pid dc  rAntUomie,  <C*c.,  du  SysUme  Ntrvtux  ciribro-tpinal,  p.  323,  1844. 
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besides  being  deeper,  they  are  finer  than  the  superficial  set,  and 
enclose  much  gray  substance.     The  deeper  part  of  the  cms,  viz*,  form  teg- 
that  at  the  cerebral  aspect,  is  constructed  by  these  fibres,  and  is  ™«^*"*"- 
named  tegmentum. 

The  gray  matter  (locus  niger)  of  the  cms  forms  a  thin  septal  Ony  matter 
layer,  which  reaches  nearer  the  inner  than  the  outer  margin  of 
that  body,  and  is  convex  towards  the  free  surface,  but  concave  in 
the  opposite  direction. 

The  posterior  perforated  spot  (pons  Tarini,  e)  is  situate  between  Locus  perfo- 

the  peduncles  of  the  cerebrum ;  grayish  matter  forms  the  floor  of  ^"*' 

the  space,  and  into  it  numerous  vessels  enter.     This  structure  is 

opposite  the  floor  of  the  third  ventricle. 

The  corpora  aUncantia  (corp.  mamillaria)  are  two  small,  white  Corpora 
11.  1x1        •         t^  t  •  t  f  1.  albicantift. 

bodies,  about  the  size  of  peas,  which  are  formed  m  greater  part, 

as  it  will  afterwards  appear,  by  the  crura  of  the  fornix.     If  one, 

say  the  left,  is  cut  across,  it  \(ill  be  found  to  contain  gray  matter. 

In  front  of  them  is  a  mass  of  gray  substance,  the  tuber  cinereum. 

The  median  eminence  of  the  ivher  cinereum  (r)  forms  part  of  Tuber 
the  third  ventricle,  and  is  continuous  with  the  gray  substance  in      •'^^"^ 
that  cavity.     In  front  of  it  are  the  optic  tracts  and  commissure, 
and  from  its  centre  projects  the  following. 

The  infundibulum  (funnel)  is  a  conically-shaped  tube  (fig.  49,  t),  »n^  Infundl- 
which  reaches  from  the  tuber  cinereum  to  the  upper  part  of  the 
posterior  lobe  of  the  pituitary  body.  In  the  fetus  this  tube  is 
open  between  the  third  ventricle  and  the  pituitary  body,  but  in 
the  adult  it  is  closed  inferiorly.  It  consists  of  a  layer  of  gray 
matter,  surrounded  by  the  pia  mater ;  and  it  is  lined  by  the 
membrane  of  the  third  ventricle  as  far  as  it  is  pervious. 

The  pituitary  body  will  be  very  imperfectly  seen  when  it  has  Pituitary 
been  dislodged   from  its  resting-place :  therefore  it  should  be  **^y* 
sometimes  examined  in  the  base  of  the  skull  by  removing  the 
surrounding  bone.     Its  use  is  unknown. 

This  body  (fig.  49,  p)  is  situate  in  the  hollow  (sella  Tur-  Situation, 
cica)  in  the  centre  of  the  sphenoid  bone,  and  consists  of  two 
lobes,  anterior  and  posterior.  The  anterior  is  the  largest,  and 
ia  hollowed  out  behind,  where  it  receives  the  round  posterior 
lobe.  In  the  adult  this  body  is  solid,  and  hard  in  texture  ;  but 
in  the  fetus  it  is  hollow,  and  opens  into  the  third  ventricle  through 
the  infundibulum. 

Structure,  It  is  firm  and  reddish  externally,  but  softer  and  structure. 
yellowish  internally.  In  the  anterior  lobe  are  vesicular  nucleated 
corpuscles,  mixed  with  a  granular  semi-fluid  substance ;  and  the 
whole  is  contained  in  roundish  spaces,  which  are  constructed  by 
a  stroma  of  areolar  tissue  with  blood-vessels  (Sharpey).  In  the 
patterior  lobe  there  are  fine  nerve  tubes  and  vessels,  with  a  granular 
material  and  nucleL 
w.  DiueUunu  To  see  the  lamina  cinerea  and  the  anterior  teimv 'D\»Mc^\!cm. 
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nation  of  the  corpus  callosum,  the  fore  part  of  the  hemispheres 
are  to  be  forcibly  separated  from  each  other. 

The  lamina  cinerea  is  a  thin  concave  layer  of  gray  substance, 
which  gradually  tapers  forwards  from  the  tuber  cinereum  to  the 
anterior  termination  of  the  corpus  callosum.  This  stratum 
closes  the  anterior  part  of  the  third  ventricle,  and  is  continuous 
laterally  with  the  anterior  perforated  spot.  In  consequence  of 
its  great  thinness,  this  structure  is  often  broken  through  in  re- 
moving the  membranes  of  the  brain. 

The  corpui  callosvmy  bent  in  front  (fig.  49,  a),  is  continued 
horizontally  backwards  in  the  longitudinal  fissure  to  within  a 
quarter  of  an  inch  of  the  anterior  commissure,  where  it  ends  in 
two  white  narrow  processes,  the  fillets,  or  peduncles  of  the  corpus 
callosum.  Each  band  is  continued  onwards  from  the  line  of 
termination  before  alluded  to,  to  the  anterior  perforated  spot ; 
and  between  them  lies  the  delicate  lamina  cinerea.     To  the  an- 

two^i^    terior  bend  of  the  corpus  callosum  the  term  knee  (genu)  is  applied, 
and  to  the  prolonged  central  part  the  appellation  bec^  (rostrum) 

and  extends  has  been  given.     Laterally  the  corpus  callosum  reaches  into  the 

into  hezni-        «  ii-i  i<»  f     ■*         n  r     ^         ^  1  •■• 

vpkken,  nontal  lobe,  and  forms  part  of  the  floor  of  the  lateral  ventncle. 
Substantia  Anterior  perforated  spot  (substantia  perforata  antica)  is  a  space 
SumT**  (p)  ^^^  ^^®  inner  end  of  tiie  fissure  of  Sylvius,  which  is  situate 
between  the  frontal  and  temporo-sphenoidal  lobes  of  the  cerebrum, 
and  external  to  the  optic  tract.  On  the  inner  side  it  is  con- 
tinuous with  the  lamina  cinerea ;  and  crossing  it,  from  within 
outwards,  is  the  fillet  of  the  corpus  callosum.  This  space  is  gray 
on  the  surface ;  it  corresponds  with  the  corpus  striatum  in  the 
interior  of  the  brain,  and  is  perforated  by  numerous  vessek  for 
that  body. 

Position  of  the  part.  Now  the  base  of  the  cerebrum  has  been 

dissected,  the  brain  should  be  turned  over  for  the  examination  of 

upper  part  the  upper  part.     Something  should  then  be  placed  beneath  the 

front,  in  order  that  it  may  be  raised  to  the  same  level  as  the 

back ;  and  a  rolled-up  doth  should  loosely  encircle  the  whole, 

to  support  the  hemispheres. 

Cerebrum  is      UppER  SuBFACS  OF  THB  Cebebruh.  On  the  upper  sox&oe 

a^ve^and    ^^  Cerebrum,  taken  as  a  whole,  is  oval  in  form,  with  the  laiger 

dMctod  into  gnd  backwards ;   and  is  convex  in  its  outline,  in  accordance 

with  the. shape  of  the  skulL 

A  median  longitudinal  fissure  divides  the  cerebrum  incompletely 
into  two  halves.  At  the  front  and  back  the  hemispheres  axe 
quite  separated  by  it ;  but  at  the  middle  and  under  parts  they 
are  united  by  connecting  pieces,  the  largest  of  which  is  the  white 
corpus  callosum.     In  it  the  falx  cerebri  is  lodged. 

Each  hemisphere  is  smaller  in  £ront  than  behind.     Its  enter 

surface  is  convex  ;  but  the  inner  is  flat,  and  in  contact  with  the 

oppasdte  bait  at  the  fore  part.    On  the  upper  aspect  the  mufaoe 
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of  the  hemiipbere  is  separated  hj  sold  into  lobes,  and  on  the 
vndet  aspect  it  u  cleft  into  two  luge  pieces  by  the  fianiTe  befoze 
Men.      The  aaperfides  of  the  hemisphere  is  marked  hj  tortnoua 
eminences,  the  projectionH  on  it  being  named  cocvolntitmH 
gjii,  and  the  iuterrening  depiessioos,  euld  or  anfiactnorities.* 

Lobes  of  the  Heuisehebe.  Each  hemiBphere  b  divided  into 
fire  lobes,t  accoiding  to  Gntiolet  and  othen,  which  have  the 
fidlowing  names  and  limits: 

The  JratUtU  tobt  {Fr,  fig.  4S)  forms  the  anterior  half  of  the 
hemispheTe.  It  is  limited  below  by  the  fissure  of  Sylvius,  S, 
■nd  behind  by  the  fissure  of  B«laudo,|  It  (Tnnier).  Its  under 
put,  which  rests  on  the  orbital  pbte,  is  called  the  orbital  lobule. 

The  parieltU  lobe  (Par,  fig.  40)  is  placed  beiiind  the  preceding, 

and  Roches  down  to  the  Sylvian  flsauie.     It  is  about  half  as 
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lobM: 

FTsntallob* 


long  as  the  frontal.     In  front  it  is  bounded  by  the  fissure  of 
Bolsndo,  R,  and  behind  by  a  small  fissure — the  pariet<H)ccqiital 
(PO).     The  nppei  and  hinder  part,  dose  to  the  median  fissure,  ■> 
U  named  the  parietal  lobule  (O*). 

*  In  tha  following  dsaciiption  of  the  sorfioa  anatomT  of  the  mmbnim  1 
tavs  followed  chieSjthe  axeallent  monograph  of  Frofenor  Torsar  "Oa 
TBI  CowoiiaTioas  or  laa  Humas  Csubkdx  ; "  sod  to  him  I  am  in- 
1  for  ponnianoD  to  copj  the  woodcnta  employed  in  illiurtratiim  of  his 


Fomerly  talj  three  lobes  were  deambeil,  anleiior,  aiddls,  and  poa- 
r,  and  iO  wen  placed  on  the  nnder  waitux,  "Da  two  fint  wen 
ated  t7  the  fiBore  of  BjrlTiiu,  and  Uia  posterior  was  limited  by  the 

t  of  the  cerebeDom, 
Bjr  Mine  the  anterior  limb  of  ths  fissnie  '8  is  made  the  hinder  bovad 

be  lobe ;  but  this  ii  not  so  good  an  anangeiDent  as  that  in  the  text. 
Lobes  of  the  bemisphera,  and  conrolalicau  and  fiasoies  of  the  outer 

ac«.  —  A-.  Fnmtal   lobe.     Far.  FarietsI  lobe.     Os.  Ocdiilal   Ufatt. 
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The  occipital  lobe  (Oc,  fig.  46)  constitutes  the  pointed  end  of 
the  hemisphere,  and  measures  about  a  fifth  of  the  whole.  In  front 
it  is  separated  from  the  parietal  lobe  by  the  parieto-occii)ital  fissure 
(P  0),  but  below  it  blends  with  the  following  lobe.  It  rests  on 
the  tentorium.  On  the  inner  surface  is  a  triangular  piece,  the 
occipital  lobule  (25,  fig.  47). 

The  temporo-gphenoidcU  lobe  (T  S,  fig.  45)  projects  into  the 
middle  fossa  of  the  base  of  the  skulL  It  is  situate  behind  the 
fissure  of  Sylvius,  and  below  the  parietal  and  occipital  lobes. 
The  outer  surface  is  in  contact  with  the  cranium,  and  the  oppo- 
site is  supported  on  the  tentorium. 

The  central  lobe,  or  the  island  of  Reil  ((7,  fig.  46),  lies  in  the 
Sylvian  fissure,  and  is  concealed  by  the  overlapping  of  the  frontal 
and  temporo-sphenoidal  lobes.  On  separating  those  lobes  it  wiU 
be  seen  to  be  bounded  in  front  and  behind  by  the  branches  of 
the  Sylvian  fissure,  and  externally  by  a  deep  groove  separating 
it  from  the  frontal  and  parietal  lobes.  It  contains  a  few  con- 
volutions, which  give  rise  to  a  triangular  eminence,  with  the 
apex  down. 

Fissures  op  the  Hemisphere.  The  larger  fissures  separate 
the  lobes,  and  the  smaller  mark  the  extent  of  particular  convolu- 
tions. The  fissures  dividing  the  hemisphere  into  lobes  are  the 
three  following : 

The  fistwre  of  Sylvius  (S,  fig.  44)  begins  below  at  the  anterior 
perforated  spot,  and  directed  out  between  the  frontal  and  temporo- 
sphenoidal  lobes,  divides  into  two,  anterior  and  posterior  (fig.  45). 

The  ascending  limb,  '/S,  passes  before  the  convolutions  of  the 
island  of  Reil,  and  reaches  a  short  distance  into  the  frontal  lobe. 

The  horizontal  limb,  the  continuation  of  the  fissure,  is  directed 
behind  the  central  lobe,  and  obliquely  upwards  and  backwards 
to  about  the  middle  of  the  outer  face  of  the  hemisphere.  At  its 
extremity  it  is  sometimes  divided  into  smaller  sulci. 

Fissure  of  Rolando  {R,  fig.  45).  Beginning  above,  in  or  near 
the  longitudinal  fissure  of  the  cerebrum,  it  is  prolonged  outwards 
between  the  frontal  and  parietal  lobes  nearly  to  the  horizontal 
part  of  the  Sylvian  fissure, — about  the  middle  of  that  cleft. 

The  external  parieto-occipital  or  perpendicular  fissure  (opposite 
PO,  fig.  45)  separates  the  parietal  and  occipital  lobes.  It  is  very 
variable  in  extent,  being  sometimes  an  inch  long  or  more,  and 

TS.  Temporo-sphenoidal  lobe.  JL  Fissure  of  Rolando.  S.  Horizontal.  'S. 
Asoending  limb  of  the  Sylvian  fissure.  P  0.  Place  of  the  external  parieto- 
occipital fissure  which  is  not  risible  in  a  side  riew.  IP,  Intra-parietal 
fissure.  P»  Parallel  fissure — 1,  inferior ;  2,  middle ;  and  S,  superior 
frontal  gyrus ;  4,  ascending  frontal ;  and  5,  ascending  parietal  gyms  ;  5'. 
parietal  lobule  ;  6,  angular  gyrus  ;  7,  superior ;  8,  middle  ;  and  9,  inferior 
temporo-sphenoidal  gyrus ;  10,  superior ;  11,  middle ;  and  12,  inferior 
occipital  convolution.  A.  Supra-marginal  lobule — a,  first ;  b,  second  ;  e, 
third  ;  and  d^  fourth,  annectant  gyms.  - 
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at  otlieis  only  a  slight  indentation ;  but  it  may  be  always  lecog- 
nised  by  its  continuity  with  the  perpendicular  fissure  on  the 
inner  face  of  the  hemisphere  (p.  221). 

CJoNVOLUTiONS  OP  THE  CEREBRUM.  In  different  brains  the  ConToiu- 
ocRnvolutions  vary  slightly  in  form,  and  even  in  the  two  hemi-  hemiaphere. 
spheres  of  the  same  they  are  not  exactly  alike;  but  there  is 
always  similarity  enough  between  brains  for  the  recognition  of 
the  chief  eminences.  Each  lobe  possesses  convolutions,  but  these 
ran  into  each  other  by  means  of  smaller  gyri,  either  on  the  sur- 
face of  the  brain  or  at  the  bottom  of  the  sulci ;  and  the  student 
may  experience  some  difficulty  at  first  in  defining  the  limits  of 
each.  It  is  in  the  smaller  gyri  that  the  greatest  variability  will 
be  found. 

The  learning  of  the  convolutions  will  be  facilitated  by  classi-  Two  groups: 
f^ing  them  into  one  group  on  the  exterior,  and  another  on  the 
inner  and  tentorial  surface  of  the  hemisphere. 

Convolutions  op  the  Outer  Surface.  These  are  more  on  outer 
numerous  and  complicated  than  the  other  group.  About  the 
middle  of  the  hemisphere  are  two  straight  vertical  convolutions, 
cne  on  each  side  of  the  fissure  of  Rolando,  R,  which  will  serve 
as  a  starting  point.  In  front  of  those  two  the  convolutions  are 
tiansverse,  and  behind  they  take  an  oblique  direction  to  the  back 
of  the  brain. 

The  frontal  convolutions  (fig.  45)  form  two  sets,  one  on  the  Frontal  con- 
Qtiter,  and  another  on  the  under  surface  of  the  frontal  lobe :  ^**^"^^°*- 
those  on  the  outer  aspect  are  four,  viz.  one  vertical  or  posterior, 
and  three  transverse  or  anterior,  as  follows  : — 

The  ascending  frorUaX  *  (4)  is  the  vertical,  straight  convolution  Four  outer : 
before  referred  to,  which  bounds  in  front  the  Rolando  fissure. 
It  reaches  down  from  the  median  to  the  Sylvian  fissure  (posterior  one  ascend- 
limb).     Along  the  anterior  border  it  is  joined  by  the  three  other  "**' 
frontal  convolutions ;  and  below  it  imites  with  the  most  anterior 
convolution  of  the  parietal  lobe  round  the  lower  end  of  the  fissure 
c^  Rolando,  R, 

The  three  transverse  frontal  convolutions  are  much  subdivided  «nd  three 
jind  blended,  and  are  separated  by  two  intervening  sulcL  They 
are  named  superior  (3),  middle  (2),  and  inferior  (1) :  they  com- 
municate behind  by  secondary  gyri  with  the  ascending  frontal 
(4),  the  highest  having  often  two  processes,  and  are  directed 
forwards  one  above  another  to  the  anterior  extremity  of  the  hemi- 
iphere. 

.    The  under  or  orbital  surface  of  the  frontal  lobe,  concave,  is  Thro^  in- 
represented  in  fig.  46.     Near  the  inner  margin  is  a  sulcus,  the  *^^'» 

«  This  oonToliitioii  ma  formerly  considered  by  Ghnatiolet  to  form  part  of 
IIm  parietal  lobe,  and  ma  named  by  him  first  ascending  parietal.  If  it  is 
Mill. so  anaiiged,  the  hinder  bound  of  the  frontal  lobe,  as  before  said  (foot 
note,  p.  215),  will  be  tbs  anterior  lijab  of  the  fissure  of  Sylyios. 
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with  nuitl-  ol&ctoTj,  lodging  the  olfsctoiy  nerve ;  tai  intemal  to  it  is  the 
lower  end  of  the  marginal  conrolalion  (17)*     Ezteroal  to  the 
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ralcuB  lies  a  convolu- 
tion,  which  is  pcdnted 
behind,  -but  widened 
and  ETubdivided  in 
front,  and  endoeea 
BinaUetgj^  and  sulci 
within  its  coil:  thia 
has  been  TObdivided 
into  thiee  parts,  an 
inuei  (S),  a  posterior 
(3),    and   an    external 

(«)• 

The  partttai  (oneotti- 
tiotu  (fig.  10),  like  the 
other  frontal,  are  fonr 
in  number;  an  anterioi 
vertical  along  the  fi»- 
sare  of  Rolando,  and 
thiee  directed  back 
from  it.  One  named 
fissure  is  contained  in 
the  lobe. 

The  atcending  parie- 
tal (6),  naiTow  and 
BtTught,  limits  behind 
the  &auie  of  Rolando, 
and  reaches  from  the  middle  line  to  the  hinder  limb  of  the 
Sylvian  fiBSOie,  S,  Above,  it  mns  into  the  parietal  lobule,  0' ; 
and  below,  it  joins  the  ascending  frontal  round  the  lower  end 
of  the  fissuie  of  Rolando.  Behind  it  is  separated  boai  the 
other  gfri  of  the  parietal  lobe  by  a  special  bqIcus,  IP,  u 
follows : — 

The  intrct^parieUUfitntrfi  (IP,fig.  4S, Turner}  is  placed betweai 
the  ascending  parietal  and  the  supis-marginal  convolution,  A. 
Below,  it  is  commonly  separated  from  the  Sylvian  fissure  by  a 
gyros  which  unites  tiie  convolution  behind  it  with  the  ascending 
parietal ;  and  above,  it  is  directed  back  near  the  upper  port  of 
^e  hemisphere  between  the  parietal  lobule  [S'),  and  the  snpia- 
marginal  convolution,  A. 

The  parietal  lobtiie  [0')  appears  to  be  an  appendage  to  the 

*  View  of  tli«  orbital  lobnle  sod  the  centavl  labs.  — 0.  Iilind  of  Eail  or 
mediui  lobo.  0.  OliuAorj  luleiu.  il.  lutenul ;  S,  pocterior ;  and  &, 
eiMnul  □rbital  convalutian.     17.  Mu^oal  convalution  of  tlu  tumiqilunk 

t  According  to  Frofeasoi  Tnnar  this  ftmire  ia  tbtj  coiistsitti  and  b«  bM 
luuaed  it  tjoa  its  pcntian  within  tlw  fariatal  lobs. 


•  ;" 
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upper  end  of  the  ascending  convolution,  and  is  continued  back 
along  the  upper  margin  of  the  hemisphere  as  far  as  the  parieto- 
occipital fissure.  It  consists  of  two  chief  parts  subdivided  on 
the  surface ;  and  it  is  joined  behind  to  the  occipital  lobe  by  the 
small  upper  annectant  gyrus  (a).  To  its  outer  side  lies  the 
upper  part  of  the  interparietal  fissure ;  and  here  it  joins  usually 
the  angular  convolution,  A, 

The  supror^marginal  convoluUionj  Ay  lying  outside  and  below  third,  or 
the  preceding,  is  interposed  between  the  interparietal  and  the  ^^Swa  • 
upper  end  of  the  Sylvian  fissure.     Variable  in  shape  it  joins, 
below,  the  ascending  parietal  convolution  (5) ;  it  may  commu- 
nicate above  with  the  parietal  lobule,  and  behind  with  the  fol- 
lowing. 

The  angular  convolution  (6),  very  complicated  and  not  well  fourth,  or 
defined,  is  placed  at  the  extremity  of  the  hinder  limb  of  the  "**'^^* 
Sylvian  fissure,  and  is  composed  of  two  or  three  parts.  Above 
it  is  the  parietal  lobule ;  and  below,  the  temporo-sphenoidal 
lobe  which  it  joins.  In  front  lies  the  suprarmarginal  convolu- 
tion; and  behind,  the  occipital  lobe,  with  which  it  blends  by  the 
snail  second  annectant  gyrus  (6). 

The  occipital  convoliUions  (fig.  45)  are  small  and  very  much  Threo  ocd- 
divided,  so  that  their  outline  is  uncertain.     They  are  three  in  JitioM  f^** 
number,  lying  one  above  another,  and  separated  by  sulci,  some- 
thing like  the  frontal  gyri  at  the  opposite  end  of  the  hemisphere. 

The  upper  (10),  forming  part  of  the  margin  of  the  longitudinal  upper, 
fiarorey   receives  the  first  aimectant  gyrus   from  the  parietal 
lobule. 

The  middle  (11),  crossing  outwards  the  hemisphere,  has  two  middle, 
aimectant  gyri  to  other  convolutions;  the  second  annectant  (5) 
joining  it  above  to  the  angular  convolution,  and  the  third  (c) 
passing  to  the  middle  temporo-sphenoidal  convolution. 

The  inferior  (1 2)  oocupies  the  tip  of  the  hemisphere  between  wd  lower. 
flie  upper  and  under  surfaces.     At  the  inner  end  it  is  con- 
tinuous with  the  upper  gyrus ;  and  at  the  outer  end  with  the 
inferior  temporo-sphenoidsd  convolution  by  the  fourth  annectant 
gyrus  (d). 

The  temporo-tpheTundal  convolutions  (fig.  45),  three  in  number.  Three  tem- 
run  from  above  down,  and  are  separated  from  one  another  by  S3d«?a>n. 
two  sulci,  of  which  the  anterior  or  superior  is  named  the  parallel  voiutionB: 
fissure. 

The  superior  (7)  bounds  posteriorly  the  horizontal  limb  of  the  upper. 
Sylvian  fissure.     At  the  upper  end  it  is  connected  by  a  gyrus 
vith  the  angular  convolution. 

The  middle  (8)  is  separated  from  the  first  by  the  parallel  middle^ 
fissure  (P).     Above,  it  blends  commonly  with  the  angular  con- 
volution, and  IB  connected  to  the  middle  occipital  convolution  by 
the  third  annectant  gyrus  (c). 
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The  inferior  {9),  less  well  marked  than  the  other  two,  forme 
part  also  of  the  inner  eurface  of  the  tcmporo-sphcnoidal  lobe. 
By  the  upper  end  it  is  united  to  the  third  occipital  convolution 
bj  tlie  fourth  annectaut  gyrua  {d), 

el  The  paralld  JUsun  (P,  fig.  45)  named  from  ita  position  to  the 
Sylvian,  extends  from  the  lower  end  of  the  bmiporo-spheuoidal 
lobe  to  the  angular  convolution. 

»  The  amvolutumt  of  At  cenlrtU  lobe  {C,  6g.  46),  about  six  in 
number,  are  straight  for  the  most  part,  and  are  separated  by 
shallow  sulci ;  they  are  directed  upwanls  from  apes  to  base  of 
the  lobe.  The  posterior  gyri  are  the  longest  and  broadest ;  and 
the  anterior  joins  the  convolutions  of  the  under  surface  of  the 
orbital  lobe. 

The  cosvoLnrroys  on  the  inxek  scrface  of  the  hemi- 
sphere (fig.  47)  are  generally  well  defined  ;  but  some  being  so 
long  as  to  reach  beyond  the  extent  of  a  lolw,  the  arraiigcment 
of  them  in  lobes  cannot  be  followed  here,  aa  on  the  exterior. 

I  Ditteclwn.  Without  the  use  of  a  separate  hardened  hemi- 
sphere, the  parts  to  be  now  described  will  not  be  seen  aatiafao- 
torily.  If  the  student  poBsenses  only  one  brain,  he  may  bring 
into  view  much  of  the  inner  surface  by  cutting  off  the  left  hemi- 
sphere as  low  as  the  white  corpus  cnllosum  in  the  median  fismire. 

Kg.  47.- 


on       ConcoVatvm  of  tht  eorptu  eaUotam,  gyrus  fomicatus  (18),  ts  loi^ 
and  simple,  and  arches  round  the  body  from  which  it  tolces  its 

*  CanvolutioDa  and  fissnres  on  the  iaaer  face  of  the  hemisphere. — P  0. 
Internal  parieto-occjpital  fissure.  Col.  Coipua  cftllcvum,  cut.  i,  calkso- 
mailgmal  fissure ;  t,  calcanne  fissors ;  m,  dentate  £>aiu« ;  •,  oollatenl 
fisBore  ;  17,  marginal  gyrus;  18,  conTolntion  of  corpm  ailliwum  ;  Iff, 
quadrilatenl  lobule ;  l!i,  uacinato  gTnia  ;  19',  crochet  or  hook  of  the 
uncinate  gyrus  ;    3S,-  oocipital  lobule  ;    9,   inferior  teicpoTO-sphenoidal 
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liame.  Beginning  at  the  base  of  the  brain  in  the  anterior  per- 
forated spot,  it  bends  backwards  in  contact  with  the  corpus  callo- 
som  (Cal),  and  below  the  back  of  that  body  blends  by  a  narrowed 
part  with  the  uncinate  convolution  (19)  of  the  temporo-sphe- 
noidal  lobe.*  Anteriorly  a  fissure  separates  it  from  the  following 
oonyolution ;  and  smaller  gyri  often  connect  the  two  across  that 
solcus.  Under  the  convolution  lies  a  flat  band  of  longitudinal 
fibres  (the  covered  band  of  Rail),  which  descends  to  the  anterior 
peifoiated  spot,  and  will  be  afterwards  seen. 

The  marginal  convolution  (17)  is  named  from  its  position  on  Margiiud 
the  edge  of  the  median  fissure.  Its  extent  is  rather  more  than  convolution, 
half  the  length  of  the  hemisphere,  for  it  begins  in  front  at  the 
tnteiior  perforated  spot,  and  terminates  near  the  back  of  the 
corpus  callosum,  just  behind  the  fissure  of  Rolando.  It  is  much 
subdivided  both  internally  and  externally ;  and  on  the  under 
part  of  the  frontal  lobe  (fig.  46)  it  lies  internal  to  the  olfactory 
sulcus.  Between  it  and  the  preceding  convolution  is  situate  the 
calloso-marginal  fissure  (i)  which  marks  its  hinder  linut.'l' 

The  eaUoso-marginal  fissure  (i,  Huxley),  designated  from  its  and  cailoso- 
otuation,  begins  in  front  below  the  corpus  callosum,  and  ends  £^]^ 
behind,  near  the  back  of  the  same  body,  by  ascending  to  the 
edge  of  the  hemisphere.     Smaller  gyri  uniting  the  tw^o  boimding 
oomyolutions,  frequently  interrupt  it,  and  secondary  sulci  are  pro- 
longed from  it  into  the  same  convolutions. 

The  quadrilateral  lobule  (18)  reaches  from  the  marginal  con- Quadriliite- 
Yolution  in  front  to  the  parieto-occipital  fissure  behind.     It  is  "*^  lobule, 
much  divided  by  sulci,  and  projects  above  to  the  edge  of  the 
hemisphere ;  it  joins  below  the  gyrus  fomicatus. 

The  occipital  lobule  (25)  is  triangular  in  shape,  with  the  base  occipital 
^  at  the  mai^gin  of  the  hemisphere.     Measuring  about  an  inch  lobule, 
and  a  half  in  depth,  it  lies  between  the  internal  parieto-occipital, 
PO,  and  the  calcarine  fissure  {I),     Sulci  running  from  apex  to 
Ittse  divide  it  into  four  or  five  narrow  convolutions. 

Iniemal  parieto-occipital  or  perpendictUar  fissure  (P  0,  fig.  47)  inner 
separates  the  two  preceding  convolutions.  Continuous  with  the  ex-  J^^^ 
temal  sulcus  of  the  same  name,  it  opens  below  into  the  following,  fissure. 

The  calcarine  figure  (/,  Huxley)  is  directed  across  the  back  of  5*Jj^*'*"® 
tlie  hemisphere  below  the  level  of  the  corpus  callosum,  and  ends 
«t  the  gyrus  fomicatus,  whose  hinder  limit  it  marks.  It  re- 
ceives above  the  internal  perpendicular  fissure  ;  and  it  sinks  into 
the  posterior  comu  of  the  lateral  ventricle,  forming  the  emi- 
nence of  the  hippocampus  minor. 

InUmal  iemporo-sphenoidal  convolutions  (fig.  47)  are  three  in  Three  ti^m- 
poro-sphe- 

*  Sometimes  it  is  described  as  extending  along  the  temporo-sphenoidal 
lobe  ;  in  that  case  the  uncinate  gynu  becomes  its  lower  end. 

i*  By  FoTille  ihia  oonyolution  is  said  to  be  continued  round  the  posterior 
end  of  the  hemisphere  as  far  as  the  temporo-sphenoidal  lobe. 
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noidalcoD-    number,  like  those  of  the  outer  surface  of  the  lobe  (p.  219),  and 
▼olutiona :     ^^^  directed  in  the  same  way  from  above  down.     They  occupy 
the  tentorial  surface  of  the  hemisphere,  lying  one  below  another, 
and  are  separated  by  two  fissures. 

The  most  marked  of  the  three  above  mentioned,  the  uncinate 
or  hippocampal  convolution  (19,  middle  temp,  sphenoid.),  is  pro- 
longed from  the  posterior  end  of  the  hemisphere  nearly  to  the 
tip  of  its  lobe.  It  is  somewhat  bent  and  narrowed  in  the  middle 
where  the  gyrus  foroicatus  blends  with  it ;  and  is  enlarged  at 
each  end,  especially  at  the  outer  where  it  is  sub-divided  by  sulci. 
Below  it  is  a  long  curved  fissure,  the  collateral  (w)  ;  and  above  it 
are  the  calcarine  (/),  and  the  dentate  sulcus  (m).  From  the 
anterior  extremity  a  narrow  part  (19',  uncus)  is  prolonged  back 
for  half  an  inch  on  the  inner  side,  like  a  hook ;  and  ^ith  this 
the  taenia  hippocampi  is  united. 

The  inferior  convolution  (9)  forms  the  lower  edge  of  the 
temporo-sphenoidal  lobe,  appearing  both  on  the  inner  and  the 
outer  face.  Much  subdivided  by  sulci  it  is  separated  from  the 
middle  convolution  by  the  collateral  fissure  (n) ;  and  it  forms 
below  the  tip  of  the  lobe. 

The  collateral  fissure  (n,  Huxley)  courses  along  the  lower 
border  of  the  imcinate  convolution,  and  projects  into  the  inferior 
comu  of  the  lateral  ventricle,  so  as  to  give  rise  to  the  promi- 
nence  of  the  eminentia  collateralis.  It  is  often  interrupted  by 
cross  gyri,  and  secondary  sulci  emanate  from  it. 

The  dentaU  fissure  (m,  Huxley)  is  the  deep  groove  at  the 
upper  edge  of  the  tmcinate  convolution,  and  corresponds  with 
the  prominence  of  the  hippocampus  major  in  the  descending  comu 
of  the  lateral  ventricle.  Upwards  it  is  limited  by  the  corpus 
callosum  (Cal),  and  downwards  it  intervenes  between  the  hook 
and  the  body  of  the  imcinate  convolution.  The  gray  lamina 
dentata  is  contained  in  the  fissure, 
and  superior  The  dentate  convolution  (sup.  temp,  sphenoid.)  consists  of  the 
slight  narrow  projecting  ridge  internal  to  the  notched  lamina, 
which  makes  the  inner  edge  of  the  hemisphere.  Along  the  side 
it  is  united  with  the  taenia  hippocampi,  and  below  it  blends  with 
the  imciform  process. 

Structure  of  the  convolutions  (fig.  48).  From  the  section  now 
made  into  the  brain  each  convolution  may  be  perceived  to  be 
continuous  with  the  interior  of  the  brain  on  the  one  side  (base) ; 
and  to  be  free  on  the  surface  of  the  brain  on  the  other  side, 
is  gray  out-  where  it  presents  a  summit  and  lateral  parts.  Externally  it  con- 
sists of  gray  cerebral  substance  as  a  cortical  layer,  which  is  con- 
tinued from  one  eminence  to  another  over  the  surface  of  the 
hemisphere  ;  and  internally  it  is  composed  of  white  brain  sub- 
stance— its  medullary  part,  which  is  derived  from  the  fibrous 
mass  in  the  interior. 
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On  a  doeer  examination  the  cortical  layer  is  found  to  be  its  strao- 
eompoeed  of  three  strata: — an  outer  white  stratum,  an  inner ^^^'^' 
veddiib-yeUow  one,  and  an  intervening  gray  lamina.  The  outer 
wliite  stratum  differs  in  development  in  different  parts  of  the 
Imin,  and  is  most  marked  over  the  internal  and  lower  portions 
of  tlie  uncinate  convolution,  where  it  is  pierced  by  minute  holes. 
The  inner  stratum  equals  in  thickness  the  other  two,  and  has  on 
Hb  external  sur&ce  also  a  thin  white  lamina,  so  that  white  and 
gB^r  laminm  will  alternate  with  one  another  in  the  cortex  of  the 
oonvolations. 

ISTEBIOB  OF  THE  CEREBRUM.  Each  half  of  the  cerebrum  con-  outline  of 
■iBtB  of  a  stalk  or  peduncle,  and  of  a  dilated  part  or  hemisphere.  liem*«pl»«^ 
In  the  interior  is  a  large  central  space,  which  is  subdivided  into 
■mallfy  hollows  or  ventricles  by  the  before-mentioned  connecting 
pieces.     And  the  whole,  except  the  peduncle,  is  surrounded  by 
a  convoluted  crust. 

In  conducting  the  dissection  of  the  cerebrum,  the  student 
will  have  to  learn  the  form  and  situation  of  the  several  con- 
Btitoent  parts,  and  afterwards  to  trace  the  connections  between 
these  by  means  of  fibres. 

DiueUitm,  Supposing  both  hemispheres  entire,  the  left  is  to  cut  down  to 
be  cot  off  to  the  level  of  the  convolution  of  the  corpus  callosum.  of^e^JSai! 
When  this  has  been  done,  the  surface  displays  a  white  central  sphere. 
of  an  oval  shape,  the  centrum  ovale  minus,  which  sends 
into  the  several  convolutions.     In  a  fresh  brain  this 
snifiice  would  be  studded  with  drops  of  blood  escaping  from  the 
divided  vessels. 

Next  the  convolution  of  the  corpus  callosum  is  to  be  divided  Heflect 
about  the  middle,  and  the  two  pieces  are  to  be  raised  and  thrown  eyj"^  'orni- 
backwards  and  forwards.     Under  it  lies  a  thin  narrow  band,  the 
eovered  band  of  Eeil  before  referred  to,  which  bends  down  before 
and  behind  the  corpus  callosum. 

The  same  steps  are  to  be  taken  on  the  opposite  side ;  and  the  gmne  on 
tops  of  the  hemispheres  being  removed  to  tie  level  of  the  corpus  ^^^  ■*<^®- 
callosum,  the  transverse  fibres  of  that  body  are  to  be  defined  as 
they  radiate  to  the  convolutions. 

Now  a  much  larger  white  surface  comes  into  view,  which  has  centrum 
been  named  larger  oval  centre — centrum  ovale,  Vieussens  ;  and  ^^™*"'*" 
the  white  mass  in  each  hemisphere  is  seen  to  be  continuous 
acToee  the  middle  line  through  the  coipus  callosum. 

The  corpus  caUosum  reaches  from  the  one  half  of  the  cerebrum  coipos 
to  the  other,  and  forms  the  roof  of  a  space  (lateral  ventricle)  in  <^*^**"°'- 
each  hemisphere.     Between  the  halves  of  the  brain,  where  it 
occupies  the  longitudinal  fissure,  it  is  of  small  extent,  being 
about  four  inches  in  length,  and  somewhat  arched  from  before  Situation 
backwards.     It  is  narrower  in  front  than  behind,  and  extends       '*"™' 
nearer  to  the  anterior  than  the  posterior  part  of  the  cerebrum. 
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'  On  the  upper  surface  the  fibres  are  directed  from  the  hemi- 
spheres to  the  middle  line, — ^the  middle  being  transverse,  but 
those  from  the  anterior  and  posterior  parts  oblique.  Along  the 
'  centre  is  a  ridge  or  raph^,  and  close  to  it  are  two  or  more  longi- 
tudinal white  lines  (nerves  of  Lanci&i).  Still  further  out  may 
be  seen  other  longitudinal  lines  (covered  band,  p.  223)  beneadi 
the  convolution  of  the  coi-pus  callosum,  if  all  of  them  have  not 
been  taken  away  in  the  removal  of  that  convolution.  The 
longitudinal  fibres  in  the  middle  line  are  continued  downwards 
in  front,  and  joining  a  prolongation  from  the  covered  band  or 
fillet  on  the  side,  are  continued  to  the  anterior  perforated  spot. 

In  front  the  corpus  callosimi  is  bent  to  the  base  of  the  brain 
(fig.  49,  o),  as  before  described  (p.  214)  ;  and  beliind  it  ends 
in  a  thick  roll  (6),  which  is  connected  with  the  subjacent 
fornix  (/). 

Dissection,  In  order  to  see  the  thickness  of  the  corpus 
callosimi,  and  to  bring  into  view  the  parts  in  contact  with  its 
\mder  surface,  a  cut  is  to  be  made  through  that  body  about 
half  an  inch  from  the  central  ridge ;  and  is  to  be  extended 
forwards  and  backwards  on  the  left  side,  as  far  as  the  limits  of 
the  underlying  ventricle.  Whilst  cutting  through  the  corpus 
callosum,  the  student  may  observe  that  a  thin  membramfonn 
structure  lines  its  \mder  surface. 

The  corpus  callosum  is  thicker  at  each  end  than  at  the  centre, 
in  consequence  of  a  greater  nimiber  of  fibres  being  collected  fix)m 
the  cerebrum  ;  and  the  posterior  part  is  the  thickest  of  all. 
Connected  with  the  imder  surface  is  the  septum  lucidum  or 
partition  between  the  ventricles  (fig.  49,  s),  and  still  posterior 
to  that  is  the  fornix. 

This  body  is  the  chief  commissural  part  of  the  halves  of  the 
brain,  and  reaches  laterally  even  to  the  convolutions,  but  its 
fibres  are  not  distinct  far  in  the  hemisphere. 

Dissection,  The  right  lateral  ventricle  is  to  be  now  opened  in 
the  some  way  as  the  left ;  and  to  prepare  for  the  examination  of 
the  cavity  on  the  left  side,  as  much  of  the  corpus  callosum  as 
forms  the  roof  of  the  space  is  to  be  removed.  A  part  of  the 
ventricle  extends  down  in  the  temporo-sphenoidal  lobe  towards 
the  base  of  the  brain ;  and  to  open  it,  a  cut  is  to  be  carried 
outwards  and  downwards,  through  the  substance  of  the  left 
hemisphere,  along  the  course  of  the  hollow.     (See  fig.  48.) 

Ventricles  op  the  brain. — The  ventricular  spaces  in  the 
interior  of  the  cerebrum  are  derived  from  the  subdivision  of  a 
large  central  hollow,  and  are  five  in  number.  One  extends  into 
both  halves  of  the  brain ;  but  the  part  in  each  hemisphere  is 
described  as  a  separate  ventricle  (the  lateral),  so  that  these  con- 
stitute the  first  and  second.  The  third  occupies  the  middle  line 
of  the  brain  near  the  under  surDace;   and  the  small  fifth  is 
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fncloded  in  the  partition  between  the  large  ventridee  of  die 
hcmiapheree.  The  fourth  ventncle  is  situate  between  the 
eerebellnm  and  the  poetenor  suiface  of  the  medulla  oblongata 
and  pons. 

The  lattrai  venlneUt  (fig  48)  are  two  in  nnmber,  one  occn-  l*tm»i 
pjing  each  hemisphere ,  they  are  separated  mcompletely  m  the  '"''""■ 
middle  line  bj  a  septum,  for  they  communicate  by  an  aperture 
below  that  partition      The  interior  is  lined  by  a  thin  stratum 
of  nucleated  epithelium   (the  ependymu  ventnculorum),  with 


oUa  at  some  spots ,  and  at  places  there  is  a  subjacent  stratum 
of  fine  areolar  tissue 

Each  is  a  narrow  interval,  which  reaches  into  the  anterior,  shin 
poaterior,  and  middle  regions  of  the  corresponding  hemisphere.  1™'''° 
Its  central  part  (body)  is  almost  straight,  bat  the  points  (comua) 

,  *  Tiew  ot  tiiB  lateral  Tentrides.  e.  Fore  part  of  cocpos  callosmn  :  the 
Mlow  behind  it  »  the  fifth  Tentricla.  «.  Choroid  pUxas.  /  Bod;  ef 
the  foniix.  g.  Anterior  coraa  A.  Fosterior  comn.  k.  Corpui  ttnatam. 
L  Optic  thajudua.  o.  Hippoc&mpiu  minor,  o.  Poaterior  pillar  of  the 
fornix  conliTiiied  into  Uie  corpoa  fimbriatnm,  r.  q.  Hippocunpns  major, 
r.   ConTolntirais  of  tb«  aileiior.     t.  Tauia  Hmidrculuu.     y.   Smiuantia 
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by  which  it  reaches  into  the  different  lobes  are  curved.  Thus 
there  are  three  comua  in  each,  which  have  the  following  dis- 
position : — The  anterior  (fig.  48,  g)  is  directed  outwards  from 
its  fellow  in  the  other  hemisphere.  The  posterior  or  the  digital 
cavity  (/i)  is  much  smaller  in  size,  and  is  bent  inwards  in  the 
occipitid  lobe  towards  the  one  of  the  opposite  side.  And  the 
inferior  comu,  beginning  opposite  the  posterior  fold  of  the  corpus 
callosum,  descends  in  a  curved  direction  in  the  temporo- 
sphenoidal  lobe  (9),  with  the  concavity  of  the  bend  turned 
inwards. 

For  the  purpose  of  examining  its  boundaries,  the  ventricle 
may  be  divided  into  an  upper  or  horizontal,  and  a  lower  or 
descending  part. 

The  upper  or  horizontal  portion  (fig.  48,  flf  to  A)  reaches  from 
the  frontal  to  the  occipital  lobe,  and  is  shaped  like  the  Italic 
letter/. 

The  roof  is  formed  by  the  corpus  callosum.  The  floor  is 
irregular  in  outline,  and  presents  from  before  backwards  the 
following  objects : — first,  a  small  piece  of  the  under  part  of  the 
corpus  callosum  (c) ;  next,  a  laige,  gray  body,  the  corpus 
striatum  QC) ;  behind  this,  another  large  white  projection,  named 
optic  thalamus  (Z) ;  and  between  the  two  last  bodies  is  a  white 
line  (s),  taenia  semicircularis.  On  the  surface  of  the  optic 
thalamus  is  a  vascular  fold  of  the  pia  mater  (e), — ^the  plexus 
choroides,  together  with  the  thin  white  half  of  the  fornix  (/). 
Close  behind  the  optic  thalamus  is  the  beginning  of  a  projection 
(hippocampus  major  (5)),  that  lies  in  the  floor  of  the  descending 
part  of  the  lateral  ventricle ;  and  in  the  posterior  comu  is  an 
elongated  eminence,  the  hippocampus  minor  (n). 

The  inner  boundary  of  the  ventricle,  or  the  septum  ventricu- 
lorum,  is  a  thin  partition,  which  has  been  named  septum 
lucidum  ;  below  the  anterior  part  of  this  partition,  opposite  the 
front  of  the  optic  thalamus,  is  the  aperture  of  communication 
(foramen  of  Monro)  between  the  two  lateral  ventricles. 

The  lower  or  descending  part  of  the  ventricle  winds  beneath 
the  optic  thalamus,  and  forms  a  curve  like  the  half-bent  fore 
finger.  The  roof  is  formed  by  the  optic  thalamus  and  the  con- 
tiguous part  of  the  hemisphere.  In  the  floor  is  a  large  curved, 
convex  eminence,  somewhat  indented  at  the  end, — ^the  hippo- 
campus major  (9) ;  and  along  its  concave  margin  is  a  thin  white 
band — tsDnia  (v),  which  is  prolonged  from  the  fornix.  External 
to  the  projection  of  the  hippocampus  is  another  white  eminence, 
the  eminentia  coUateralis  (1/),  which  tapers  from  above  down 
over  the  collateral  sulcus  (fig.  47,  **).  In  this  part  of  the  ventri- 
cle is  the  vascular  fringe  of  the  plexus  choroides. 

The  8q)tum  lueiduan  (fig.  49,  «),  or  the  thin  partition  between 
the  Literal  ventricles,  is  translucent,  and  hangs  vertically  in  the 
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middle  line  between  tbe  corpus  callosniu  and  the  fornix.  It  is 
•omewhitt  tciangular  in  fonn,  with  the  larger  port  turned  foP- 
wards,  and  the  narrow  or  pointed  extremity  directed  backwaida. 
Its  euxfaeas  look  to  the  lateral  ventricles.  The  upper  border  la 
attached  altogether  to  the  under  surface  of  the  corpus  callosum ; 
and  the  lower  border  ia  joined  in  part  to  the  fornix  (/) ;  but  in 
&ont  of  that  bod;  it  is  inserted  into  the  under  or  prolonged 
portion  (roatrum)  of  the  corpus  calloaum.  The  septum  conaiata ' 
of  two  layera,  which  enclose  a  space — the  fifth  ventricle  ;  and 
each  layer  is  formed  of  white  Bubatance,  with  an  external  coating 
d  gray  matter. 

Direction.   The  apace  of  the  fifih  ventricle  will   come  into 
view  hy  cutting  through  the  part  of  the  corpus  calloaum  that 

Fig.  49.- 


a  the  middle  line,  and  by  detaching  and  raising  forwards 
the  anterior  half  from  the  septum  lucidum.     (See  fig.  48). 

*  Vertical  BectioD  through  the  middle  of  the  oDcephalon.  a  and  b. 
Front  ud  back  of  coipui  c&Uoeiun.  c.  Soft  conunianini.  d  and  t.  Innor 
part  of  Dptdc  t.h«l«iiiii-,  boDiiding  the  third  Tentricls.  /■  Famii,  and  g, 
ila  hltorior  cma.  A  and  A'.  GtTTiia  fomicatiu  ;  and  toaching  the  conTola- 
tion  behind  at  A,  ii  Uie  thin  tfttnina  ciaoreth  L  lELfundibulum.  it.  Cor- 
poia  qaadrigemina,  orer  the  pauage  called  aqneduct  of  Sjlviua.  n,  Corpoa 
aHatana.  p.  Ktoitarj  body.  r.  Clioroid  pteiua.  f.  Septum  Jaddom. 
(.  Cnii  eenbri,  init  «.  Pinea!  body.  v.  Valva  of  Vieuaseni.  x  «*  *'. 
Mar^nal  oonTolntion  ot  the  loDgitadinal  fianm.  Tbe  figoni  refer  to  Bom  ' 
cnnial  Darren 
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The  ventricle  of  the  septum,  or  the  fifth  ventricle  (fig.  48,  c), 
eidsts  in  the  anterior  part  of  the  ventricular  partition,  where  the 
depth  is  greatest.  Like  the  septum  containing  it,  its  largest 
part  is  in  front.  In  the  adult  it  is  a  closed  space  ;  but  in  the 
fetus  it  opens  inferiorly  into  the  third  ventricle  between  the 
pillars  of  the  fornix.  Its  surface  has  an  epithelial  covering  like 
that  in  the  lateral  ventricles. 

Dissection.  The  fornix  should  be  next  examined.  To  lay 
bare  this  body  the  posterior  part  of  the  corpus  callosum  should 
bo  detached  with  care  from  it,  and  thrown  backwards  ;  and  the 
septum  lucidum  should  also  be  removed  from  its  upper  surface. 

The  fornix,  or  arch  (fig.  49,  /),  is  a  thin  white  horizontal 
stratum  beneath  the  corpus  callosum,  which,  projecting  on  each 
side  into  the  lateral  ventricle,  forms  part  of  the  floor  of  that 
cavity.  It  is  triangular  in  shape,  with  the  base  turned  back- 
wards; and  it  is  continuous  with  the  rest  of  the  brain  by 
processes  or  crura,  which  are  given  off  before  and  behind. 

To  the  upper  surface,  along  the  middle  line,  the  septum 
lucidum  is  attached.  Each  border  is  free  in  the  corresponding 
lateral  ventricle,  where  it  rests  on  the  optic  thalamus ;  and  along 
it  lies  the  choroid  plexus. 

At  its  posterior  part  or  base,  the  fornix  has  the  following 
arrangement : — In  the  middle  line  it  joins  the  corpus  callosum, 
whilst  on  each  side  it  sends  off  a  small  riband-like  band — tssnia 
hippocampi  (fig.  48,  v),  along  the  concave  margin  of  the  hippo- 
campus major.  At  the  anterior  part,  or  apex,  it  is  arched  over 
the  foramen  of  Monro,  opposite  the  front  of  the  optic  thalamus, 
and  ends  likewise  in  two  processes  or  crura  (fig.  48,  g),  which 
will  be  afterwards  followed  to  the  corpora  albicantia  and  the 
optic  thalami  (p.  234). 

If  the  fornix  be  cut  across  near  its  front,  the  foramen  of 
Monro  will  be  opened,  and  the  descending  anterior  pillars  will 
be  seen.  When  the  posterior  part  is  raised,  the  fornix  will  be 
found  to  be  supported  on  a  process  of  the  pia  mater,  named 
velum  interpositum ;  and  at  its  base  (on  the  under  aspect) 
between  the  two  offsets  of  the  tsenisB  hippocampi,  is  a  triangular 
surface,  which  is  marked  by  transverse  lines  :  the  part  which  is 
BO  defined  has  been  called  the  lyra. 

The  fornix  may  be  described  as  consisting  of  two  bands, 
right  and  left,  which  are  united  for  a  certain  distance  in  the 
central  part  or  body.  According  to  this  view  each  band,  com- 
mencing in  the  optic  thalamus,  passes  over  the  foramen  of 
Monro,  and  after  forming  the  body  of  the  fornix,  is  continued  as 
a  distinct  piece  to  the  surface  of  the  hippocampus  major. 

The  foramen  of  Monro  is  the  interval  beneath  the  anterior 
part  of  the  fornix,  which  opens  on  each  side  by  a  slit  between 
the  edge  of  the  fornix  and  the  optic  thalamus.     In  it  the  plexus 
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diOToides  lies  ;  and  througli  it  the  lateral  ventricles  communicate 
with  one  another  and  the  third  ventricle. 

Floob  op  the  Lateral  Ventricle. — The    student    may  in  floor  of 
leave  untouched,'  for  the  present,  the  membrane  on  which  the  ^S^j/"^" 
fornix  rests ;    and  proceed  to  examine,  on  the  left  side,  the 
different  bodies  that  have  been  enumerated  as  constituting  the 
floor  of  the  lateral  ventricle. 

The  carpus  striatum  (superior  ganglion  of  the  cerebrum)  (fig.  Btrlate  body 
48,  ifc),  is  the  large  gray  body  in  the  anterior  part  of  the  lateral  ^  ^'^^ 
ventricle.     It  is  placed  opposite  the  island  of  Ileil  in  the  fissure 
of  Sylvius ;  and  it   has   received   its   name   from  the  striated 
appearance  of  a  vertical  section. 

Dissection,  To  see  the  composition  of  the  corpus  striatum,  the  Dissection 
fltndent  should  make  a  cut  in  it  from  before  backwards,  until  t^^^^^ 
certain  white  fibres  crossing  it  obliquely  from  within  outwards 
are  reached.  The  knife  should  then  be  carried  through  this  layer 
of  white  fibres  until  another  mass  of  gray  substance,  similar  to 
the  fint,  is  arrived  at. 

The  striate  body  is  a  pyriform  mass  of  gray  matter  of  con-  its  form, 
sideiable  thickness,  which  ib  surrounded  by  the  white  substance 
of  the  hemisphere,  except  where  it  projects  into  the  lateral  ven- 
tricle.    Its  position  is  oblique  with  respect  to  the  middle  line  and 
of  the  brain,  for  the  anterior  part  is  near  the  septum  of  the  ven-  position; 
tricles,  whilst  the  posterior  is  external  to  the  optic  thalamus.  By  is  divided 
means  of  the  incision  in  the  corpus  striatum,  white  fibres  can  be  ^Jjj^J 
Been  to  be  directed  through  it  in  such  a  way  as  to  divide  the  gray  white  ffbret. 
matter  into  two  parts,  one  being  situate  in  the  ventricle  (intrsk 
Tentricular)  above  the  white  fibres,  and  the  other  outside  the 
rentricnlar  space  (extraventricular),  below  those  fibres. 

The  intraventricular  part  (nucleus  caudatus)  of  the  striate  body  One  part 
is  shaped  like  a  kite,  and  projects  into  the  floor  of  the  ventricle.  ^^J^ 
The  end,  directed  forwards,  is  large  and  rounded ;  whilst  the 
opposite  end  is  thin  and  pointed,  and  is  continued  backwards, 
oatside  the  optic  thalamus,  to  the  roof  of  the  descending  comu  of 
the  lateral  ventricle.  Numerous  veins  cover  this  part  of  the 
ooipoB  striatum. 

The  extraventriciUar  part  (nucleus  lenticularis)   will  be  best  the  other 

^  _  .ii»  1  •!  *         outside  that 

seen,  afterwards,  by  sections  made  from  the  outer  side  or  m>m  cavity. 
below.     It  is  oval  in  form,  but  does  not  reach  so  far  back  as  the 
other,  and  is  bounded  inferiorly  by  a  white  capsule  ;  through  it 
the  anterior  commissure  of  the  brain  passes  very  obliquely,  as  a 
Bubflequent  dissection  will  show. 

The  tcBTiia  semicircularis  (fig.  48,  «,)    is  a  thin  and  narrow  Tenia  semi- 
white  band  of  longitudinal  fibres,  which  lies  between  the  corpus  ®*"^^*^*^ 
striatum  and  the  optic  thalamus.     In  front  this  band  becomes 
broad  and  joins  the  pillar  of  the  fornix  ;  and  behind  it  is  con- 
tinned  along  with  the  pointed  end  of  the  corpus  striatomi  mlo 
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the  white  substance  of  the  roof  of  the  descending  comu  of  the 
lateral  ventricle.  Superficial  to  the  anterior  part  of  the  taenia  is 
a  yellowish  semi  transparent  layer  (lamina  cornea) ;  and  beneath 
this  pass  some  small  veins  from  the  corpus  slriatum  in  their 
course  to  the  veins  of  Oalen. 

The  optic  thalamus  is  only  partly  laid  bare  in  this  stage  of  the 
dissection,  and  its  examination  may  be  omitted  till  the  third 
ventricle  has  been  learnt. 

The  hippocampus  minor  (calcar  avis)  resembles  a  cock's  spur 
(fig.  48,  n),  as  it  lies  in  the  posterior  comu  of  the  ventricle.  It 
is  pointed  at  its  posterior  extremity,  and  is  covered  on  the  free 
surface  by  a  medullary  layer  continuous  with  the  corpus  callo- 
sum.  When  it  ia  cut  across  a  gray  stratiun  will  be  found  beneath 
the  white ;  and  the  eminence  itself  will  be  found  to  be  produced 
by  the  extension  inwards  of  the  calcarine  sulcus  at  the  posterior 
part  of  the  inner  surface  of  the  hemisphere  (p.  221). 

The  hippocampus  major  (fig.  48,  q)  is  the  curved  projection  in 
the  floor  of  the  descending  comu  of  the  lateral  ventricle.  Convex 
on  the  surface  that  looks  to  the  cavity,  this  body  is  curved  in  the 
same  direction  as  the  comu,  and  has  its  concavity  turned  inwards. 
The  anterior  extremity  is  the  largest,  and  presents  two  or  three 
indentations,  which  give  it  the  appearance  of  the  foot  of  a  feline 
animal ;  hence  the  designation  pes  hippocampi. 

Along  the  inner  or  concave  margin  is  the  small  band  or  tasnia 
that  is  prolonged  from  the  fornix ;  it  ends  below  by  joining  the 
small  recurved  part  of  the  uncinate  convolution. 

Dissection,  To  examine  more  fully  the  hippocampus,  the  parts 
of  the  corpus  callosum  and  fornix,  which  remain  in  the  middle 
line,  should  be  divided  longitudinally,  and  the  posterior  part  of 
the  left  hemisphere  should  be  drawn  outwards.  When  the  pia 
mater  has  been  removed  from  the  inner  side  of  the  hippocampus, 
and  this  projection  has  been  cut  across,  its  structure  will  be 
manifest. 

The  hippocampus  is  covered  on  the  ventricular  surface  by  a 
medullary  layer,  with  which  the  taenia  or  the  band  of  the  fomix 
blends.  On  its  opposite  surface  is  the  hoUow  of  the  dentate 
sulcus  on  the  exterior  of  the  brain,  which  is  fiUed  with  gray  sub- 
stance. Along  the  free  margin  of  the  hippocampus  the  gray 
matter  projects  in  the  form  of  a  notched  ridge,  the  lamina  den- 
lata :  this  is  external  to  the  cavity  of  the  ventricle  and  beneath 
the  taenia. 

Transverse  fissure  of  the  cerebrum.  By  drawing  the  separated 
left  hemisphere  away  from  the  cms  cerebri  and  the  optic  thala- 
mils,  and  then  replacing  it,  the  dissector  will  comprehend  the 
position,  and  the  boundaries  of  the  great  deft  at  the  posterior 
part  of  the  brain. 

This  ^asore  is  placed  beneath  the  fornix,  and  extends  down* 


VEINS  OF  GALEN.  231 

wards,  on  each  side,  from  the  foramen  of  Monro  in  the  middle  corpus  cal- 
line  to  the  end  of  the  descending  comu;  its  central  part  lies^*'*^"^ 
beneath   the  fornix  and   corpus   callosimi ;  and   the   lateral   is 
placed  between  the  edge  of  the  fornix  and  the  optic  thalamus 
and  cms  cerebri.     Through  this  great  slit  the  pia  mater  passes  wd  reaches 
into  the  brain,  and  forms  the  velum  interpositum  and  the  plexus  ^^' 
choroides.     Where  the  pia  mater  projects  into  the  latercJ  ven-  pj^  r^^^ 
tride,  beneath  the  edge  of  the  fornix,  it  is  supposed  to  receive  a  enten  it. 
prolongation  from  the  lining  structure  of  the  cavity,  by  which 
the  interval  beneath  the  fornix  is  closed. 

Parts  in  the  Middle  Line  of  Cerebrum.  The  student  is  Ptfts  in  the 
now  to  return  to  the  examination  of  the  parts  in  the  centre  of  ^^2J5i£ 
the  brain,  viz.  the  fold  of  pia  mater  and  its  vessels,  with  the  third 
Tenttide.     At  the  same  time  the  optic  thalamus  is  to  be  seen. 

The  velum  interpositum  is  the  central  part  of  the  fold  of  pia  veitim,  or 
xnater  entering  the  brain  by  the  great  transverse  fissure.     Tri-  '**^*J*^  ^ 
angular  in  shape,  the  velum  has  the  same  extent  as  the  body  of 
the  fornix,  and  reaches  in  front  to  the  foramen  of  Monro.     The 
upper  surface  is  in  contact  with  the  fornix,  to  which  it  supplies 
vessels.     And  the  lower  surface,  looking  to  the  third  ventricle,  is  over  third 
coveiB   the  pineal   body,  and  a  part  of  each  optic  thalamus :  ▼"i***^!®  i 
attached  to  it  at  the  middle  line  are  the  two  choroid  plexuses  of 
the  third  ventricle.     Along  each  side  is  another  vascular  and  its  uteral 
fringed  roll  of  the  membrane  (choroid  plexus).  P^*^ 

The  choroid  plexus  of  the  lateral  ventricle  (fig.  48,  e,)  is  the  i^  the  cho- 
led,  somewhat  roimded,  and  fringed  margin  of  the  fold  of  pia  'J^flP^SJ"* 
mater  in  the  interior  of  the  brain.     Each  is  described  as  extend-  rai  yen- 
ing  from  the  foramen  of  Monro  to  the  extremity  of  the  descending  ^^^®' 
oomu;  and  the  lower  end  is  larger  than  the  upper.     On  its 
suiface  the  choroid  plexus  is  villous ;  and  the  villi,  minutely 
aabdivided,  are  covert  by  flattened  nucleated  epithdium,  with 
fat  granules  and  pigment  in  the  cells.* 

Vessels  of  the  vdum.     Small  arUries  have  been  already  traced  to  vcaeelB  of 
the  velum  and  the  choroid  plexus  from  the  cerebral  and  cerebellar  ^®  ▼eium. 
arteries  (p.  192)  :  they  are  three  on  each  side,  and  supply  the  Arteries; 
sorrounding  cerebral  substance.     The  veins  of  the  choroid  f^exus  veins; 
receive  branches  from  the  ventricle,  and  end  in  the  following. 

Veins  of  Galen,  Along  the  centre  of  the  velum  are  placed  these 
two  large  veins ;  they  b^in  at  the  foramen  of  Monro,  by  the  with  veins 
union   of  branches  from  the  corpus   striatum  and  the  choroid^       ^"^ 
plexua.     Lying  side  by  side  in  the  membrane  they  are  usually 
united  into  one  at  the  posterior  part  of  the  velum;  and  this 
opens  into  the  straight  sinus. 

Dissection,  When  the  velum  interpositum  has  been  raised  and  Disseetlon. 

*  Fartieles  of  brain  sand,  lik»  that  in  the  pineal  body,  are  sometimes 
peaent  in  the  choroid  pleziUL 
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thrown  backwards,  the  third  ventricle  will  be  visible.  In  re- 
flecting the  piece  of  pia  mater  the  student  must  be  careful  of 
the  pineal  body,  which  would  otherwise  be  detached,  as  it  is 
surrounded  by  the  membrane.  On  the  imder  surface  of  the 
velum  are  the  choroid  plexuses  of  the  third  ventricle. 

The  choroid  plexuses  of  the  third  ventricle  are  two  short  and 
narrow  fringed  bodies  beneath  the  velum,  which  resemble  the 
like  parts  in  the  lateral  ventricle. 

The  third  ventricle  is  the  interval  between  the  optic  thalami 
(fig.  49,  e  to  d).  Its  situation  is  in  the  middle  line  of  the  cere- 
brum, below  the  level  of  the  other  ventricles  with  which  it  com- 
mimicates;  and  it  reaches  to  the  base  of  the  brain.  Its  boundaries 
and  communications  are  the  following. 

The  roof  is  formed  by  the  velum  interpositum  and  the  fornix. 
The  floor  is  very  oblique  fix)m  behind  fon^-ards,  so  that  the 
depth  of  the  cavity  is  about  an  inch  in  front  and  half  an  inch 
behind.  Corresponding  with  the  floor  are  the  parts  at  the  base 
of  the  brain,  which  lie  between  the  crura  cerebri  and  the  median 
fissure,  viz.  locus  perforatus,  corpora  albicantia,  tuber  cineremn, 
commissure  of  the  optic  nerves,  and  lamina  cinerea.  On  the 
sides  of  the  cavity  are  situate  the  optic  thalami.  In  front  of  the 
space  are  the  descending  pillars  of  the  fornix,  with  the  anterior 
commissure  of  the  cerebrum  in  the  interval  between  them. 
Behind  are  the  posterior  commissure  and  the  pineal  body.  Cross- 
ing the  centre  of  the  space,  from  one  optic  thalamus  to  another, 
is  a  band  of  gray  matter — the  soft  commissure  (c). 

This  space  communicates  with  the  other  ventricles  of  the  brain 
in  the  following  way : — In  front  it  joins  each  lateral  ventricle 
through  the  foramen  of  Monro  ;  and  in  the  fetus  opens  into  the 
fifth  ventricle.  Behind  is  a  passage  beneath  the  posterior  com- 
missure into  the  fourth  ventricle,  which  is  named  aqueduct  of 
Sylvius.  At  the  lower  part,  in  front,  there  is  a  depression  oppo- 
site the  infundibulum  (iter  ad  infundibulum). 

The  lining  of  the  ventricle  is  continued  into  the  neighbouring 
cavities  through  the  different  apertures  of  communication,  and 
closes  the  iter  ad  infundibulum. 

Gray  matter  of  the  ventricle,  A  stratum  of  gray  matter  covers 
most  of  the  surface  of  the  vei^de.  At  the  lower  part  of  each 
optic  thalamus  it  envelops  the  cms  of  the  fornix,  and  ascends  to 
the  septum  lucidum  ;  and  in  the  floor  of  the  cavity  it  exists  in 
abundance,  uniting  the  structures  that  form  the  floor  of  the 
third  ventricle,  and  entering  into  the  corpora  albicantia.  In  the 
middle  of  the  space  it  reaches  from  side  to  side,  and  forms  the 
soft  cormnissure. 

The  anterior  commissure  of  the  cerebrum  is  a  round  bundle  of 
white  fibres  about  as  large  as  a  crow-quill,  which  passes  through 
both  corpora  striata,  and  connects  the  opposite  hemispheres.     To 
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see  it  in  one  half  of  its  extent,  the  student  should  make  the 
following  dissection : — 

Dissection.  On  the  side  on  which  the  corpus  stnatum  has  been  To  see  it. 
cut  into,  the  commissure  is  to  be  followed  into  the  interior  of  gJ^^JUSI* 
that  body,  by  scraping  away  the  gray  matter  (intraventricular) 
with  the  handle  of  the  scalpel.  The  commissure  may  be  seen 
then  to  perforate  below  the  white  fibres  of  the  corpus  striatum, 
and  is  to  be  followed  through  the  other  mass  of  gray  matter 
(extxaventricular)  of  the  same  body. 

The   cmterior  commissure  is  free  in  the  middle  line  for  about  Position; 
the  ei^th  of  an  inch,  where  it  lies  before  the  pillars  of  the 
fornix.     Laterally  it  perforates  the  corpus  striatum,  passing  in  and  oouna 
enoceasion  through  the   intraventricular  gray  mass,  the  white 
fibres,  and  the  extraventricular  gray  mass.     Lastly,  the  commia-  to  roof  of 
sure  pierces  the  white   layer  bounding   externally  the  corpus  ^mul' 
striatum,  and  spreads  in  the  hemisphere  over  the  roof  of  the 
inferior  comu  of  the  lateral  ventricle. 

The  posterior  commisswre  of  the  cerebrum  is  smaller  than  the  ^^*^^^ 
anterior,  and  is  placed  above  the  passage  into  the  fourth  ven- 
tricle.    Laterally  it  enters  the  substance  of  the  optic  thalamus, 
and  piercing  it,  ends  in  the  hemisphere. 

The  thalamic  opticas  (inferior  ganglion  of  the  cerebrum)  will  Tl^mus 
be  best  seen  on  the  side  on   which  the  inferior  comu  of  the 
lateral  ventricle  has  been  opened.   It  has  the  form  of  a  cube,  and 
bounds  the  lateral  and  third  ventricles. 

The  upper  surface  projects  in  the  floor  of  the  lateral  ventricle  Upper 
(fig.  48,  l)y  and  is  marked  in  front  by  a  prominence — anterior 
tubercle,  near  the  taenia  semicircularis.    The  under  surface  forms  Under  part 
part  of  the  roof  of  the  inferior  comu  of  the  lateral  ventricle,  and 
into  it  the  crus  cerebri  is  inserted. 

By  its  inner  side  it  enters  into  the  third  ventricle  ;  and  along  ^^^^^  ■*<*«• 
the  upper  part  lies  the  peduncle  of  the  pineal  body.  On  the  outer  Outer  side, 
side  are  the  corpus  striatum,  and  the  substance  of  the  hemisphere. 

The  anterior  end  looks  to  the  foramen  of  Monro.     And  the  "^?^*^\ 

^  and  poste> 

posterior  part,  which  is  free  in  the  inferior  comu  of  the  lateral  nor  eudn. 

ventricle,  presents  inferiorly  two  small  roundish  tubercles,  which 

are  placed  one  outside  and  the  other  inside  the  bend  (genu)  of 

the  optic  nerve,  and  are  named  from  their  position  to  it,  internal  ^^^^Tj^*^ 

and  exUmal  genicukUe  bodies.  ^ 

The  origin  of  the  optic  nerve  can  now  be  seen.  At  the  back  Optic  nerve. 
of  the  cms  cerebri  the  optic  tract  receives  fibres  from  the  tha-  Origin. 
lamus  which  it  touches,  and  then  divides  into  two  terminal 
bands : — One  of  these  is  connected  with  the  gray  matter  in  the 
external  geniculate  body,  and  is  continued  onwards  to  one  of  the 
corpora  quadrigemina  (nates)  ;  the  other  is  similarly  connected 
witii  the  internal  geniculate  body,  and  is  then  prolonged  to  tha 
other  quadiigeminal  body  (testis)  of  the  same  ade. 
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Dissection,  The  origin  of  the  fornix  in  the  optic  thalamus  may 
be  followed  out  next.  As  a  preparatory  step  the  anterior  com- 
missure, the  anterior  part  of  the  corpus  caUosimi,  and  the  com- 
missure of  the  optic  nerves,  should  be  cut  along  the  middle  line, 
80  that  the  left  hemisphere  can  be  separated  from  the  other.  On 
the  left  hemisphere  the  crus  of  the  fornix  is  to  be  traced  down- 
wards through  the  gray  matter  of  the  third  ventricle  to  the 
corpus  albicans,  and  then  upwards  into  the  optic  thalamus. 

Anterior  pillar  of  the  fornix  (fig.  49,  g).  The  fornix  begins  in 
the  thalamus  opticus  near  the  tubercle  on  the  upper  surface. 
From  this  origin  it  descends  in  a  curved  direction  to  the  corpus 
albicans,  where  it  makes  a  turn  like  half  of  the  figure  8,  and 
furnishes  a  white  envelope  to  the  gray  matter  of  that  body.  The 
cms  then  ascends,  being  bent  forwfuds,  through  the  gray  sub- 
stance on  the  side  of  the  optic  thalamus,  and  is  applied  to  the 
like  part  of  the  opposite  side  to  form  the  body  of  the  fornix.  It 
is  joined  by  the  bands  of  fibres  from  the  tsonia  semidrculaxis  and 
peduncle  of  the  pineal  body. 

The  pineal  body  and  the  corpora  quadrigemina,  which  are  placed 
behind  the  third  ventricle,  may  be  next  examined. 

Dissection.  All  the  pia  mater  should  be  carefully  removed  from 
the  surface  of  the  quadngeminal  bodies,  especially  on  the  left 
side,  on  which  they  are  to  be  seen.  The  posterior  lobe  of  the 
hemisphere  of  the  same  side  may  be  taken  away. 

The  pineal  gland  (conarium)  is  a  small  conical  body  (fig.  49,  t*), 
which  is  situate  above  the  posterior  commissure,  and  between  the 
anterior  pair  of  the  corpora  quadrigemina.  In  shape  like  the 
cone  of  a  fir,  it  is  about  a  quarter  of  an  inch  in  length,  and  has 
the  base  or  wider  part  turned  forwards.  It  is  connected  to  the 
optic  thalami  by  two  white  bands, — ^peduncles  of  the  pineal  body: 
these  begin  at  the  hase  of  the  pineal  gland,  and  extending  for- 
wards, one  on  each  side,  along  the  inner  part  of  the  optic 
thalami,  end  by  joining  the  crura  of  the  fornix.  At  the  base  of 
the  gland  is  a  bc^d  of  transverse  white  fibres  which  unites  it  with 
the  posterior  commissure. 

This  body  is  of  a  red  colour  and  vascular,  and  encloses  two  or 
more  cells  containing  a  thick  fluid,  with  a  calcareous  material 
(brain  sand)  consisting  of  particles  of  phosphate  and  carbonate  of 
lime,  and  phosphate  of  magnesia  and  anmionia.*  It  contains  in 
its  substance  large  pale  nucleated  cells  without  ofisets,  with  a 
few  nerve  fibres. 

The  corpora  quadrigemina  (fig.  49,  k)  are  four  small  bodies, 
which  are  arranged  in  pairs,  right  and  left,  and  are  separated  by 


*  These  particles  are  referred  to  by  EQlliker,  as  pathological  products ; 
sad  the  concentricallj  arranged  masseB  amon^pBt  them  are  said  to  be  incnu- 
tAtioBB  of  fibrin  ooagola. 
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a  median  groove.     Each  pair  is  situate  on  the  cerebral  aspect  of 
the  peduncle  of  the  cerebrum  of  the  same  side. 

The  anterior  eminence  (nates)  is  somewhat  larger  than  the  Anterior 
posterior,  from  which  it  is  separated  by  a  slight  depression ;  it  **"®  (»**«»)• 
is  oblong  from  before  backwards,  and  sends  forwards  a  white 
band  to  join  the  optic  thalamus  and  the  optic  tract. 

The  posterior  eminence  (testis)  is  rounder  in  form  and  whiter  Posterior 
in  colour  than  the  preceding :  it  has  also  a  lateral  white  band,  ®^®  (f^^)- 
which  is  directed  beneath  the  corpus  geniculatum  internum,  and 
blends  with  the  optic  tract  and  the  thalamus  opticus. 

These  bodies  are  small  masses  of  gray  substance  enveloped  by  structure 
white,  and  are  ^placed  on  the  band  of  the  fiUet  which  forms  the  ^n<i^®^ 
roof  of  the  aqueduct  of  Sylvius.     The  processes  (brachia)  to  the 
optic  thalamus  are  accessory  parts  to  the  peduncular  fibres  of  the 
cerebrom. 

FiUei  of  the  olivary  body.  If  the  upper  margin  of  the  cerebellum  Fillet  of 
be  pulled  aside,  a  white  band,  about  a  quarter  of  an  inch  in  ^^^"7  ^^^^ 
width,  will  be  seen  to  issue  from  the  transverse  fibres  of  the 
pons,  and  to  be  directed  upwards  over  the  upper  peduncle  of  the 
cerebellum  to  the  corpora  quadrigemina  (fig.  60,  i). 

This  is  the  upper  or  commissural  piece  of  the  fillet  (p.  210),  pMsesbe- 
which  passes  beneath  the  corpora  quadrigemina,  and  joins  be-  pora  quadri- 
neath  them,  over  the  Sylvian  aqueduct,  with  the  similar  part  of  ««™i»a> 
the  opposite  side. 

Structure  op  the  Cerebrum.  In  each  cerebral  hemisphere  Three  sets  of 
three  principal  sets  of  constituent  fibres  are  recognised,  viz.,  c«robrum. 
diverging,  transverse,  and  longitudinal.     The  former  are  in  part 
continuous  with  those  of  the  spinal  cord ;  while  the  two  latter 
join  distant  pieces  of  the  cerebrum,  and  are  considered  to  be  only 
GCHinecting  or  commissural  in  their  office. 

Peduncular  or  diverging  fibres  (fig.  50).  In  the  cms  cerebri  or  piiires  of 
the  root  of  the  cerebrsd  hemisphere,  two  bundles  of  longitudinal  S^JhJ^beS- 
fibres  are  collected ;  these  are  separated,  in  part,  by  gray  matter,  sphere. 
and  are  derived  from  the  medulla  oblongata  (p.  212). 

Direction,  A  complete  systematic  view  of  the  diverging  fibres  Diasectlon 
cannot  be  now  obtained  on  the  imperfect  brain.     At  this  stage  **     ®°^ 
the  chief  purpose  is  to  show  the  passage  of  the  radiating  fibres 
from  the  cms  through  the  two  cerebral  ganglia. 

To  trace  the  diverging  fibres  onwards  beyond  the  cms  cerebri,  inthecorpua 
and  through  the  corpus  striatum,  the  nucleus  caudatus  of  this 
body  should  be  scraped  away ;  and  the  dissection  should  be 
made  on  the  side  on  which  the  striate  body  and  the  optic  thala- 
muB  remain  uncut.  In  this  proceeding  the  pecten  of  Beil  comes 
into  view,  viz.,  gray  matter  passing  between  the  white  fibres  in 
the  coxpos  striatum,  and  giving  the  appearance  of  the  teeth  of  a 
comb. 

On  taking  away  completely  the  prolonged  part  of  the  nudexiA 
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caadatna,  others  of  the  same  set  of  fibres  will  be  seen  issuing 
from  the  outer  side  of  the  optic  thalamufl,  and  then  rodiatiiig  to 
the  posterior  and  inferior  lobes. 

After  tracing  those  fibres,  the  upper  part  of  the  optic  thalamiiB 
may  be  taken  away  at  the  posterior  end,  to  denude  the  accessory 

Kg.  60.  • 


bondlea  to  the  i>edunculat  fibres,  from  the  corpora  quadrigemina 
and  the  superior  peduncle  of  the  cerebellum  :  the  last  band  lie^ 
beneath  the  corpora  quadrlgemina. 

Their  ammgemenl  (fig,  50).  The  diverging  fibre*  radiate  &om 
the  peduncle  of  the  cerebrum  to  the  surface  of  the  hemisphcFe, 
paeaing  in  their  coune  through  the  two  cerebral  ganglia  (optic 
thalamus  and  corpus  striatum),  and  they  form  a  conically-shaped 
bundle,  whose  apex  is  below  and  base  above. 

The  fibres  forming  the  free  or  fasciculated  part  (crust)  of  the 
peduncle  pass  through  the  striate  body  to  the  hemisphere, 

*  Upper  Til*  at  the  pednncnlar  fibre*,  a.  Fasdcnliu  term.  b.  Fu- 
dcolsi  fibrea  continued  into  tlte  cnu  ceiebri  on  the  upper  aspect  (tba 
tegmentum),  e.  Corpora  qoadiigemina.  f.  Snpcrior  pednndce  of  tha 
cerebellum,  i.  Upper  part  of  tlie  fillet,  lb  Corpnii  striatom.  I.  Thal^ 
mns.  t.  Under  poHdoD  of  coipui  callosiim  in  front,  deetinating  Uteiallj 
at  y,  with  the  diTeiging  fibres.  Otber  parts  are—}).  Posterior  pjnunid ; 
«.  resUfonn  bod?  ;  n.  middle  pednndiea  of  the  cerebellum  cut  acroaa  ;  g . 
iipper  gaiiam  of  owpiis  Mllomm. 
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The  fibres  on  the  opposite  aspect  of  the  peduncle,  which  form 
its  tegmentam  (fig.  60,  6),  are  transmitted  to  the  convolutions 
through  the  under  part  of  the  optic  thalamus,  and  through  the 
corpus  striatum,  reaching  as  far  forwards  as,  but  much  fEirther 
back  than,  those  of  the  crust. 

In  the  thalamus  and  the  corpus  striatum  the  two  sets  of  fibres  they  decus- 
decussate,  those  of  the  crust  being  directed  up  and  in  through  ■***  ^®'*'* 
the  fibres  derived  from  the  tegmentum,  which  pass  down  and 
out.     In  those  two  bodies  the  fibres  are  greatly  increased  in 
number.     The  upper  or  sensory  set  receive  also  accessory  bundles  th«ir  acces- 
from  the  superior  peduncle  of  the  cerebellum  whilst  they  lie  in  •^^'y  i»ad»- 
the  cms  cerebri  (p.  242) ;   and  from  the  pair  of  the  corpora 
quadrigemina,  and  the  corpora  geniculata  of  the  same  side,  whilst 
diey  are  passing  through  the  thalamus. 

On  escaping  from  the  striate  body  and  the  thalamus  the  fibres  in  the  hemi- 
deeussate  with  the  converging  fibres  of  the  corpus  callosimi,  and  "Pjf'j^^ 
radiate  then  into  the  anterior,  middle,  and  posterior  parts  of  the  convoiu- 
ceiebral  hemisphere,  forming  the  corona  radiata.     In  the  hemi-  *^**°*' 
sphere  the  fibres  are  continued  to  the  convolutions.     Their  ex- 
pansion in  the  hemisphere  resembles  a  fan  bent  down  in  front 
and  behind,  forming  thus  a  layer  which  is  concave  on  the  under 
side. 

Their  eoUent.  All  the  fibres  of  the  peduncle  do  not  reach  the  Fibres  not 
sniface  of  the  brain,  for  some  end  in  the  corpus  striatimi  and  Sxoughwt 
the  optic  thalamus,  especially  in  the  former.  Nor  are  all  the 
fibres  at  the  convolutions  derived  originally  from  the  peduncle, 
as  some  b^pn  in  the  ganglionic  bodies  before  said,  and  ex- 
tend to  the  surfEuse  of  the  hemisphere.*  Thus,  in  addition  to 
the  fibres  continued  throughout,  viz.  frx)m  the  cms  to  the  sur- 
face, some  imite  the  peduncle  of  the  cerebrum  with  the  ganglia, 
and  others  connect  the  ganglia  with  the  convolutions  on  the 
exterior. 

Their  source.  The  fibres  thus  entering  inferiorly  the  cerebrum  Source  from 
through  its  peduncle,  and  continued  thence  to  the  periphery  of  ^^^'^ 
the  hemisphere,  are  derived  from  the  components  of  the  medulla 
oblongata  except  the  restiform  body  (fig.  42),  viz.,  from  anterior 
pyramid,  lateral  column,  and  posterior  pyramid  (p.  209). 

The  dectuiation  between  the  fibres  of  opposite  sides  has  been  Decnssa- 
before  referred  to  (p.  212). 

The  traruverse  or  commissural  fibres  connect  the  hemispheres  of  Commlasu- 
the  cerebrum  across  the  middle  line.     They  give  rise  to  the  great  ^riJ^JJ^, 
commissure  or  the  corpus  callosum  (fig.  50,  g  and  s)  (p.  224) : 
and  to  the  anterior  and  posterior  commissures  (p.  233).     Those 
bodies  have  been  already  examined. 

*  Acoordiiig  to  Kdlliker  and  others,  none  of  the  fibres  of  the  peduncle 
readi  fsrtlier  than  the  corpus  striatum  and  the  optic  thalamus. 


288 


DISSECTION  OF  THE  BEAIN. 


CommlA- 
»uralloiigi> 
tudinal 
fibrea. 


OptlothalA- 
mus  differs 
above  and 
below. 


Corpora 
ffeniculai 


ge: 


ta. 


Section  of 
oorpus  stri- 
atum from 
outside. 


Section  of 
cnis  cerebri 


Longitudinal  fibres.  Other  connecting  fibres  pass  firom  before 
backwards,  uniting  together  parts  of  the  same  hemisphere. 

The  chief  bands  of  this  system  are  the  following,  the  fornix^ 
the  tssnia  semicircularis,  and  the  peduncles  of  the  pineal  body. 
Other  longitudinal  fibres  may  be  enumerated  on  the  upper  and 
under  surfaces  of  the  corpus  callosum,  along  the  middle  line, 
together  with  the  band  of  the  convolution  of  the  corpus  callosum : 
the  fibres  in  contact  with  the  corpus  callosum  are  connected  with 
the  anterior  perforated  spot  of  the  base  of  the  brain. 

Structure  of  the  optic  thalamm.  On  making  sections  of  the 
optic  thalamus  on  the  side  on  which  it  is  entire  (the  left),  this 
body  will  be  found  to  consist  of  layers  of  gray  and  white  sub- 
stance at  the  upper  and  inner  parts  ;  and  of  the  medullary  fibres 
(tegmentum)  of  the  peduncle  of  the  cerebrum,  at  the  lower  and 
outer  parts. 

The  corpora  gemculata  contain  gray  substance  inside.  Into 
each  enter  fibres  of  the  optic  tract ;  and  from  each  issues  a  band 
to  join  the  fibres  of  the  crus  cerebri  They  seem  to  serve  as 
accessory  ganglia  to  the  peduncular  fibres  of  the  cerebrum. 

Corpus  striatum.  By  slicing  through  the  corona  radiata  on  the 
right  side,  so  as  to  bring  into  view  the  extraventricular  part 
(nucleus  lenticulans)  of  the  corpus  striatum,  the  extent  and  form 
of  that  mass,  and  the  situation  of  the  anterior  commissure  in  it, 
will  be  apparent. 

Crus  cerebri.  By  a  vertical  section  through  the  right  peduncle 
of  the  cerebrum,  the  disposition  and  the  thickness  of  the  two 
layers  of  its  longitudinal  fibres ;  and  the  situation  and  extent  of 
the  locus  niger  between  them,  may  be  perceived. 


Section  V. 
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Dissection,  The  cerebellum  is  to  be  separated  from  the  remains 
of  the  cerebrum,  by  carrying  the  knife  through  the  optic  thala- 
mus so  that  the  small  brain,  the  corpora  quadrigemina,  the 
crura  cerebri,  tiie  pons,  and  the  medulla  oblongata,  may  remain 
united  together. 

When  the  cerebellum  has  been  detached  as  above  said,  all  the 
pia  mater  is  to  be  carefully  removed  from  the  fissure  on  its  under 
surface ;  and  the  different  bodies  in  that  fissure  (p.  240)  are  to 
be  separated  from  one  another.  Lastly  the  handle  of  the  scalpel 
should  be  passed  along  a  sulcus  at  the  circimiference,  which  is 
continued  from  the  crus  between  the  upper  and  under  auifSaces. 


TEE  CEBEBELLUV. 

The  cerAeJhun,  little  brun  {fig,  Bl),  is  Qattened  firom  above  I 
down,  BO  as  to  be  widest  horn  eide  to  side,  and  meaaores  about 
four  inches  acrou.     This  part  of  the  encephalon  is  situate  in  the  T 
posterior  iotSBi  of  the  base  of  the  skull,  beneath  the  tentorium, 
cerebelli.     Like  the  cerebrum,  it  is  incompletely  divided  into  i 
two  henuspheres ; — the  division  being  marked  by  a  wide  groove 
along  the  under  surface,  and  by  a  notch  at  the  poeterior  part 
whidi  receives  the  full  cerebelli. 

Uppeb  Surface.  On  the  upper  aspect  the  cerebellum  ia  laised  K 
in  the  centre,  but  is  sloping  towards  the  circumference.  There  „ 
ia  not  any  median  sulcus  on  this  surface ;  and  the  halves  are  f, 
united  by  a  central  constricted  part  or  isthmus, — the  superior  J< 
vennifonn  process.  Sepatatiug  the  upper  from  the  under  sur-  p 
ttae,  at  the  circumference,  is  the  horizontal  fissure,  which  is  wide 
ill  front,  and  extends  backwards  from  the  pons  to  the  middle 
line  of  the  cerebellum. 

The  DNDEB  SDRFACE  is  CDUvex,  being  received  into  the  fossie  i 
of  the  base  of  the  skull,  end  is  divided  into  hemispheres  (fig.  SI,  w) 
by  a  median  hollow  (vallecula). 

Fig.  Bl.* 


The  cmlrat  tidau,   or  the  vallecula,  receives  the  medulla  wUeh  !• 
oblongata,  and  is  wider  at  the  middle  than  at  either  the  anterior  ^J^  ,j^ 
or  the  posterior  end.     In  the  bottom  of  the  sulcus  is  a  mass  e,u,u>iiu 
named  inferior  vermiform  process  (fig.  61,  i  to  »),  which  corre-  vermUorm 
tponds  with  the  central  part  connecting  the  halves  of  the  cere-  ^"""^ 

*  Under  port  of  tbe  cenbellnin  seea  from  befors  tlie  medulla  oblongata, 
m,  being  cnt  awa;  ia  gmter  part,  e.  Pons  Tarolii,  witL  the  cenbelluin 
■tUdied  to  tbc  udes.  L  Floccaliw  or  mbpedoDCulac  lobe.  ft.  Amygda- 
loid lobe.  I  to  <.  Inferior  vermiform  proeeas,  conuating  of  the  foUoving 
C: — f.  Ffiainid.  r.  Uvula,  oiid  t.  Nodde.  w.  BiTontral  lobe,  x. 
Hot  nwdnliai?  tcIiuil     The  etanial  nerve*  are  marked  bj  figorea. 
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bellum  on  the  upper  surface  :  the  two  parts  constitute  the  general 
commissure  of  the  halves  of  the  cerebellum. 

Constituents  of  0i$  vermiform  process.  Entering  into  the  inferior 
vermiform  process  are  the  following  eminences,  which  may  be 
easily  separated  from  one  another  with  the  handle  of  the  scalpel : — 
Most  anteriorly  is  a  narrow  body,  the  uwla  (fig.  51,  r),  which  is 
named  from  its  resemblance  to  the  same  part  in  the  throat ;  it  is 
longer  from  before  backwards  than  from  side  to  side,  and  is 
divided  into  laminss.  Its  anterior  projection  into  the  fourth 
ventricle  is  named  nodule,  or  laminated  tubercle,  s ;  and  on  the 
side  is  a  band  of  gray  matter  with  ridges  and  sulci,  the  furrowed 
handy  which  unites  it  with  the  almond-like  lobe  of  the  hemi- 
sphere. Connected  with  the  nodule  is  a  thin  white  layer, — the 
medullary  velum ;  but  this  and  the  furrowed  band  will  be  seen  in 
a  subsequent  dissection  (p.  241).  Behind  the  uvula  is  a  tongue* 
shaped  body,  named  pyramid,  p,  which  is  elongated  from  side  to 
side,  and  is  marked  by  transverse  laminae.  Still  farther  back 
are  certain  transverse  pieces,  t,  extending  between  the  posterior 
lobes  of  the  hemispheres,  of  which  they  were  considered  by 
Reil  to  be  the  commissures. 

Lamirue.  The  surface  of  the  cerebellimi  is  covered  by  plates 
or  lamime,  instead  of  convolutions,  which  are  notched  on  the 
sides,  and  form  segments  of  circles  with  their  convexity  directed 
backwards.  On  the  upper  aspect  the  anterior  laminae  pass  from 
the  one  hemisphere  to  the  other,  with  only  a  slight  bending 
forwards  in  the  superior  vermiform  process ;  but  the  rest  and 
those  on  the  under  aspect  join  the  sides  of  the  different  bodies 
or  commissures  in  the  median  fissure. 

Sulci.  Between  the  laminae  are  sulci  or  fissures,  which  are 
lined  by  the  pia  mater,  and  reach  to  different  depths  :  the 
shallower  of  these  separate  the  laminae ;  but  the  deeper  limit  the 
lobes,  and  reach  downwards  to  the  white  substance  of  the  interior. 
Here  and  there  the  sulci  are  interrupted  by  cross  laminae. 

Structure  of  the  lamimx.  On  cutting  across  the  laminae  of  the 
upper  surface  on  the  left  side  they  ynH  be  seen  to  possess  a  white 
internal,  and  a  gray  external  layer  (fig.  49).  The  white  part  is 
derived  from  the  central  medullary  mass  ;  and  dividing,  like  the 
branching  of  a  tree,  it  ends  in  small  lateral  offsets  which  enter 
the  subdivisions  of  the  laminae. 

Besides  the  white  stalk  of  the  lamina,  derived  from  the  central 
mass,  there  are  other  wliite  fibres  which  pass  from  one  lammft  to 
another  beneath  the  sulci. 

The  stratum  of  gray  matter  enveloping  the  white  substance 
resembles  the  cortical  covering  of  the  convolutions  of  the  cere- 
brum. It  is  constructed  of  two  strata,  inner  and  outer,  which 
can  be  distinguished  by  a  difference  in  their  colour.  The 
superficial  stratum  is  gray,  and  about  equal  to  the  other  in  thick- 
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ness ;  but  the  deeper  one  is  of  a  rust-colour,  and  is  generally 
thickest  in  thi^  hollows  between  the  lamin». 

Lobes  of  the  Hemisphere.  Each  hemiapliere  is  subdivided  Seven  lobes 

into  lobes  on  both  aspects.  hemtephere. 

•  On   the  upper  surface   there   are   two    lobes,    anterior  and  j^^  j^^^ 
posterior,  which  are  separated  by  a  sulcus,   but   the  interval  »»  upper 
between  them  is  not  well  marked.     The  afUerior  or  square  lobe 
extends  back  to  a  level  with  the  posterior  edce  of  the  vermiform 
process  ;  and  the  posterior  reaches  thence  to  the  great  horizontal    * 
fianue  at  the  circumference. 

On  the  under  surface  of  the  cerebellum,  there  are  five  lobes  ;  pive  on 
and  three  of  them  are  separated  by  sulci  amongst  the  laminae  of  J^^'Iriz  ^ 
the  hemisphere,  but  they  are  not  more  distinct  than  the  lobes  on  on  the 
the  upper  surface.     Beginning  behind,  the  student  will  meet  first    ®     ^  *"*' 
the  posterior  lobe,  which  joins  the  commissural  laminse  behind  posterior, 
the  pyramid  in  the  valley.     Next  in  succession  is  the  slender  lobe,  slender, 
which  is  connected  with  the  posterior  part  of  the  pyramid,  as 
well  as  with  the  other  transverse  laminsa  behind   that   body. 
And  lastly,  attached  to  the  side  of  the  pyramid,  is  the  biventral  and  biven- 
lobe,  w.  ^^ 

The  two  other  lobes,  though  smaller  are  more  separate,  and  Tvro  other 
appear  between  the  biventral  lobe  and  the  medulla  oblongata  : —  valley" 
One  of  these  is  the  amygdaloid  lobe  (fig.  51,  w),  which  projects  amygdaloid 
into  the  vallecula  opposite  the  uvula,  and  touches  the  medulla 
oblongata.     The   other   is   a   small  pyramidal    slip,   which   is 
directed  outwards  over  (the  under  surface  of  the  cerebellum  being 
uppermost)  the  crus  cerebelli,  and  is  named  flocculus,  or  sub-  *JJ*  floccu- 
pedoncular  lobe  (fig.  51,  Z). 

Dissection,  To  see  the  flocculus  and  the  posterior  medullary  Dissection 
velum,  the  biventral  and  slender  lobes  are  to  be  sliced  off  on  ^«>r flocculus. 
the  left  side,  so  that  the  amygdaloid  lobe  may  be  everted  from 
the  valley.  The  flocculus  is  laid  bare  by  this  proceeding,  and 
passing  from  it  to  the  tip  of  the  uvula  is  the  thin  and  soft  white 
layer  of  the  posterior  velum ;  beneath  the  last  a  bit  of  paper  may 
be  inserted.  The  furrowed  band  on  the  side  of  the  uvula  can  be 
folly  seen  now. 

Flocculus  and  medullary  velum.  The  position  of  the  flocculus  Position  and 
to  the  eras  cerebelli  has  been  before  mentioned.     This  body  J^J^^Ii^  "^^ 
resembles  the  other  lobes  in  stracture,  and  may  be  considered  a 
rudimentary  lobe ;  for  it  is  divided  on  the  surface  into  lamina) 
(fig.  61,  Z),   and  contains  a  white  medullary  centre  which  fur- 
nishes offisets  to  the  laminss.  * 

Passing  from  the  flocculus  to  the  tip  of  the  inferior  vermiform  Poster! 
process  (nodule)  is  the  half  of  a  thin  white  layer  (fig.  51,  x),  the  ^iuhl 
posterior  medullary  velum,  which  serves  as  a  commissure  to  the 
floccoIL     On  each  side  this  band  is  semilunar  in  form.     Its  an-  Form  and 
terior  edge  is  free ;  but  its  posterior  border  is  attached  in  front  of  ^^!^ 
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the  transverse  furrowed  band.     In  £ront  of  the  nodule  the  pieces 
of  opposite  sides  are  united. 

Interior  of  thi  Cerebellxtm.  In  the  cerebellum  there  is 
not  any  cavity  or  ventricle  enclosed  as  in  the  cerebrum.  In 
the  interior  there  is  a  large  white  centre,  corresponding  with 
that  of  the  cerebrum,  which  furnishes  offsets  to  the  laminse, 
and  to  other  parts  of  the  encephalon.  A  space,  the  fourth 
ventricle,  is  situate  between  the  cerebellum  and  the  medulla 
oblongata. 

Dissection.  For  the  purpose  of  seeing  the  medullary  centre, 
with  its  contained  corpus  dentatum,  remove  all  the  laminae  from 
the  upper  surface  on  the  right  side.  This  dissection  may  be 
accomplished  by  placing  the  scalpel  in  the  horizontal  fissure  at 
the  circumference,  and  then  carrying  it  inwards  as  far  as  the 
upper  vermiform  process,  so  as  to  detach  the  cortical  stratum.  If 
the  corpus  dentatum  does  not  at  first  appear,  thin  slices  may  be 
made  in  front  till  it  is  reached. 

Medullary  Centre.  In  the  centre  of  each  cerebellar  hemi- 
sphere is  a  large  white  mass,  containing  in  its  substance  a 
dentate  body.  From  its  surface  offsets  are  famished  to  the 
different  laminae ;  and  &om  the  anterior  part  proceeds  a  laige 
stalk-like  process,  the  crus  cerebellL  The  crus  is  further  sub- 
divided into  three  pieces  or  peduncles,  which  connect  the  cere- 
bellimi  with  other  parts,  viz.  an  upper  offset  for  the  cerebrum,  a 
middle  piece  for  the  pons,  and  a  lower  one  for  the  medulla 
oblongata. 

The  superioT  peduncle  (processus  ad  cerebrum)  is  directed  for- 
wards towards  the  corpora  quadrigemina  (fig.  50,/).  It  is 
rather  flattened  in  shape,  and  forms  part  of  the  roof  of  the 
fourth  ventricle :  between  the  processes  of  opposite  sides  the 
valve  of  Vieussens  is  situate.  Its  fibres,  continuous  behind  with 
the  inferior  vermiform  process  (fig.  49,  r),  receive  an  offset 
£rom  the  interior  of  the  corpus  dentatum ;  and  passing  beneath 
the  band  of  the  fillet  and  the  pair  of  the  corpora  quadrigemina 
of  the  same  side,  enter  the  optic  thalamus  and  join  with  the 
fibres  of  the  crus  cerebri. 

Beneath  the  corpora  quadrigemina  the  internal  fibres  of  the 
peduncle  are  directed  inwards  across  the  middle  line,  through 
the  bundle  prolonged  from  the  fasciculus  teres.*  In  this  way 
the  fibres  of  each  peduncle  end  partly  in  the  same,  and  partly 
in  the  opposite  hemisphere  of  the  cerebrum. 

Between  the  superior  peduncles  is  a  thin,  translucent,  white 
layer, — the  valve  of  Vieussens  (velum  medullare  anterius),  which 


*  This  intercommunication  was  known  to  Rail,  and  was  named  "  ansa  *' 
by  him,  but  the  decussation  has  been  noticed  more  recently  by  Stilling, 
Veher  den  Bau  des  Himknotem :  1846. 
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enters  into  the  roof  of  the  fourth  ventricle  (fig.  49,  v).  It  is 
thin  and  pointed  anteriorly,  but  widens  behind,  where  it  is  con- 
nected with  the  under  part  of  the  venuifonn  process.  Near  the 
coipora  quadrigemina  the  fourth  nerve  is  attached  to  the  upper 
sm^ace  of  the  valve, — ^the  nerves  of  opposite  sides  being  united ; 
and  close  to  the  cerebeUum  this  surface  is  marked  by  some  gray 
transverse  ridges. 

The  middle  peduncle  (processus  ad  pontem),  commonly  named  Middle 
cms  cerebelli  (fig.  40),  is  the  largest  of  the  three  peduncular  ^'^"^^  ^ 
processes.     Its  fibres  begin  in  the  lateral  part  of  the  cerebellum, 
and  are   directed   forwards  to   the   pons,   of  which    they   form 
the   transverse    fibres,   and    unite   with    the    peduncle   of  the 
opposite  side.     This  peduncle  is  supposed  to  perform  for  the  *■  the  com- 
cerebellmn,  the    same   office   as  the  corpus  callosum  does  for  oerebeiium. 
the  cerebrum,  viz.  to  serve  as  a  commissural  or  connecting  band 
between  the  halves. 

The  infericr  peduncle  (fig.  42,   n)    (processus  ad  medullam)  laferror 
passes  downwards  to  the  medulla  oblongata,  and  gives  rise  to  ^^^JJjl®  *** 
the  lestifonn  body  (e).     Its  fibres  begin  chiefly  in  the  lamina 
of  the  upper  surface  of  the  cerebellum.     It  will  be  better  seen 
when  the  fourth  ventricle  has  been  opened. 

The  fibres  contained  in  the  peduncles  connect  one  cerebellar  Pibrea  of 
hemisphere  with  the  cerebrum,  with  its  fellow,  and  with  the  P«d^cie8. 
medulla  oblongata  of  the  same  side,  in  the  manner  mentioned 
above. 

The  deniate  body  (corpus  dentatum)  is  contained  in  the  white  Corpus  deu- 
maaB  of  the  cerebellum,  and  resembles  the  like  part  in  the  ***^*™' 
coipoB  olivare  of  the  medulla  oblongata.     This  body  measures  Situation 
three  fourths  of  an  inch  from  before  back,  and  is  situate  near  *"** 
the  inner  part  of  the  white  centre.      It  consists  of  a   small  structure. 
plicated  capsule,  which,  when  cut  across,  appears  as  a  thin,  wavy, 
grayish-yellow  line ;  this  bag  is.  open  at  the  anterior  part,  and 
encloees  a  nucleus  of  whitish  substance.     Through  its  aperture 
iflsaes  a  band  of  fibres  from,  the  nucleus  to  join  the  superior 
peduncle. 

Dissection.  One  other  section  must  be  made  to  show  the  fourth  Dissection. 
ventricle  and  the  structure  of  the  vermiform  process.  The 
cerebellum  still  resting  on  its  under  surface,  let  the  knife  be 
carried  vertically  through  the  centre  of  the  vermifonn  process ; 
and  then  the  structure  of  the  central  uniting  part,  as  well  as  the 
boundaries  of  the  fourth  ventricle,  may  be  observed  on  separating 
the  halves  of  the  cerebellimi. 

Structure  of  the  vermiform  process  (fig.  49).     The  upper  and  vermiform 
lower  vermiform  processes  of  the  cerebellum  are  imited  in  one  J^'^Jj. 
central  part,  which  connects  together  the  hemispheres.      The  pSe. 
stmctore  of  this  connecting  piece  is  the  same  as  that  of  the  rest 
of  the  cerebeUum,  viz.  a  central  white  portion  and  investing 
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laminae.  Here  the  branching  appearance  of  a  tree  (arbor  vita') 
is  best  seen,  in  consequence  of  the  laminae  being  more  divided, 
and  the  white  central  parts  longer  and  more  ramified. 

The  FOURTH  VENTRICLE  (fossa  rhomboidalis)  is  a  8pac« 
between  the  cerebellum  and  the  posterior  surface  of  the  medulla 
oblongata  and  pons  (fig.  49).  It  has  the  form  of  a  lozenge, 
with  the  points  placed  upwards  and  do¥mwards.  The  upper 
angle  reaches  as  high  as  the  upper  border  of  the  pons  ;  and  the 
lower,  to  a  level  with  the  inferior  part  of  the  olivary  body,  lu 
greatest  breadth  is  at  the  spot  where  the  peduncles  of  the  cere- 
bellum are  connected  with  the  medulla  and  pons  ;  and  a  trans- 
verse line  in  this  situation  would  divide  the  hollow  into  two 
triangular  portions — upper  and  lower.  The  lower  half  has  been 
named  calamus  scriptoritis  from  its  resemblance  to  a  writing 
pen. 

The  lateral  boundaries  are  more  marked  above  than  below. 
For  about  half  way  down,  the  cavity  is  limited  on  each  side  by 
the  superior  peduncle  of  the  cerebellum,  which  projecting  over 
it  forms  part  of  the  roof ;  and  along  the  lower  half  on  each 
side  lies  the  eminence  of  the  restiform  body. 

The  roof  of  the  space  is  somewhat  arched,  and  is  formed 
above  by  the  valve  of  Vieussens,  and  the  under  part  of  the 
vermiform  process ;  and  below,  by  the  reflection  of  the  pia 
mater  from  that  process  to  the  spinal  cord,  as  well  as  by  the 
thin  nervous  stratum  of  the  ligula  (p.  203). 

The  floor  of  the  ventricle  is  constituted  by  the  posterior 
suri'aces  of  the  medulla  oblongata  and  pons,  and  is  grayish  in 
colour.  Along  its  centre  is  a  median  groove,  which  ends  below, 
near  the  point  of  the  calamus,  in  a  minute  hole, — ^the  aperture 
of  the  canal  of  the  cord.  On  each  side  of  the  groove  is  a 
spindle-shaped  elevation,  the  fasciadus  s.  emiiicntia  teres.  This 
eminence  reaches  the  whole  length  of  the  floor,  and  is  pointed 
and  little  marked  inferiorly,  where  it  is  covered  by  gray  sub- 
stance ;  but  it  becomes  whiter  and  more  prominent  superiorly, 
and  its  widest  point  is  opposite  the  cms  cerel)elli. 

The  outer  border  of  the  eminence  is  limited  extemaUy  by  a 
slight  groove,  which  (in  some  bodies  well  marked)  will  point 
out  the  position  of  two  small  fossae  (fovea  anterior  et  posterior). 
The  posterior,  resembling  a  fissure,  is  near  the  lower  end  of  the 
groove  ;  and  the  aiiterior  is  opposite  the  cms  cerebelli.  At  the 
top  of  the  anterior  fossa  is  a  deposit  of  very  dark  gray  substance, 
locus  casruleus*,  which  has  a  bluish  appearance  as  it  is  seen 
through  the  thin  stratum  covering  it ;  from  it  a  bluish  itieak 
(taenia  violacea)  is  continued  upwards,  at  the  outer  edge  of  the 


*  The  term  locos  cseruleus  seems  to  be  applied  to  the  spot,  for  the  dark 
vesicular  matter  in  it  has  been  named  substantia  ferruginea^ 
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eminentia   teres,   to   the   opening    in   the   top    of    the  fonrth 
ventricle. 

Crossing  the  floor  on  each  side,  opposite  the  lower  border  of  ^^^^^  "triaj. 
the  pons,  are  some  white  lines,  which  vary  much  in  their 
arrangement,  and  sometimes  are  not  to  be  recognised :  they 
issue  from  the  central  median  fissure,  and  enter  the  auditory 
nerve  (p.  198)  ;  but  one  may  be  sometimes  seen  to  sink  into 
the  locus  casruleus. 

Besides  the  objects  above  mentioned,  there  are  other  eminences  Eminences 
in  the  floor  of  the  ventricle  indicating  the  position  of  the  nuclei  nucler* 
of  origin  of  certain  nerves. 

In  the  lower  half  of  the  ventricle  are  three  slight  eminences  I^l?7®^ 
on  each  side  for   the  lingual,   vagus,    and  auditory  nerves  : —  nuclei  of  the 
that  for  the  lingual  is  close  to  the  middle  line  below,  and  cor-  lingual, 
responds  with  the  lower  pointed  part  of  the  fasciculus  teres. 
The  other  two,  outside  the  fasciculus,  are  placed  in  a  line  one 
above  another,  but  separated  by  a  well-marked  groove  (fovea  vagua, 
posterior) ;    the  lower  is  the  nucleus  of  the  vagus  and  glosso-  *^*^?: 
pharyngeid,  and  the  upper  is  the  nucleus  of  the  auditory  nerve.  ^„^j*Qp 
Bunning  into  the  lower  part  of  the  vagus  nucleus,  is  the  nucleus  and  acces- 
of  the  accessory  portion  of  the  spinal  accessory  nerve.     (See  ^^' 
p.  200). 

In  the  upper  half  of  the  space  some  other  nerves  take  origin  1°^^^®*" 
from  nuclei,  but  there  is  only  one  projection.     This  is  placed  nucleus  of 
over  the  common  nucleus  of  the  sixth  and  the  facial  nerve  :  it  the  sixth 
is  a  globular  elevation  on  the  outer  part  of  the  eminentia  teres, 
about  a  line  above  the  white  cross  striad  on  the  floor,  and  close 
behind  the  fovea  anterior. 

The  fourth  ventricle  communicates  at  the  upper  part  with  the  Openings 
third  ventricle  through  the  Sylvian  aqueduct ;  and  with  the  Ventricle, 
subarachnoid  space  of  the  cord  and  brain,  through  an  aperture 
in  the  pia  mater  intervening  between  the  medulla  and  the  cere- 
bellum :  laterally,  the  ventricular  space  is  extended  for  a  short 
distance  between  the  cerebellum  and  the  side  of  the  medulla 
oblongata. 

The  lining  of  the  other  ventricles  is  prolonged  into  this  by  its  lining 
the  aperture  of  communication  with  the  third.     Covering  the  uum?^*^^ 
floor  is  a  columnar  epithelium,  which  is  continuous  with  that  in 
the  upper  part  of  the  central  canal  of  the  spinal  cord  (fig.  43,  n). 
(Clarke.) 

In  this  ventricle  is  a  vascular  fold,  or  a  choroid  plexus,  on  c?horoid 
each  side,  similar  to  the  body  of  the  same  name  in  the  other  the^(»iTlty. 
ventricles.  It  is  attached  to  the  inner  surface  of  the  membrane 
(pia  mater)  which  closes  the  ventricle  between  the  medulla  and 
the  cerebellum,  and  it  extends  upwards  on  the  side  of  the 
opening  into  the  sub-arachnoid  space.  Its  vessels  are  supplie<l 
by  the  inferior  cerebellar  artery. 


246 


DISSECTION  OF  THE  BRAIN. 


Gray  matter  Gray  matter  of  fourth  ventricle.  The  gray  matter  forms  a 
faoe^iTO^  surface-covering  for  the  floor  of  the  fourth  ventricle.  It  is 
turn.  continuous  below  with  the  gray  commissure  of  the  cord,  and 

extends  upwards  to  tlie  aqueduct  of  Sylvius  (p.  207). 
denwSta  "^^  special  nuclei  have  l^en  referred  to  already  (p.  207). 
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CHAPTER  III. 


DISSECTION   OF   THE   UPPER   LIMB. 


Section  I. 


THE  WALL  OF  THE  THORAX  AND  THE  AXILLA. 


DirectionB 
for  the  dis- 
section. 


Pofiition  of 
tbobody. 


Marldne  of 
ttieBunaoe. 

Ann-pit. 


Head  of 
bone  to  bo 
felt. 

Shoulder 
arch  of 
bone. 


The  parts  included  in  tliis  section,  viz.,  the  wall  of  the  chest 
and  the  axilla,  are  to  he  learnt  within  a  fixed  time,  in  order  that 
the  examination  of  the  thorax  may  be  undertaken.  Whilst  the 
dissection  of  the  thorax  is  in  progress,  the  student  will  have  to 
discontinue  his  labours  on  the  upper  limb ;  but,  on  the  comple- 
tion of  that  cavity,  he  must  l)e  ready  to  begin  the  part  of  the 
back  that  belongs  to  him. 

Position.  Whilst  the  body  lies  on  the  back,  the  thorax  is  to 
be  raised  to  a  convenient  height  by  a  block  ;  and  the  arm,  being 
slightly  rotated  outwards,  is  to  be  placed  at  a  right  angle  to  the 
trunk. 

Directions,  Before  the  dissection  is  begim,  attention  should  l)e 
given  to  the  chief  depressions  on  the  surface,  to  the  prominences 
of  muscles,  and  to  the  projections  of  the  bones ;  because  these 
serve  as  guides  to  the  position  of  parts  beneath  the  skin. 

Surfdce-marking.  Between  the  arm  and  the  chest  is  the  hollow 
of  the  arm-pit,  in  which  the  large  vessels  and  nerves  of  the  limb 
are  lodged.  The  extent  of  this  hollow  may  be  seen  to  vary  much 
with  the  position  of  the  limb  to  the  trunk  ;  for  in  proportion  as 
the  arm  is  elevated,  the  fore  and  hinder  boundaries  are  carried 
upwards  and  rendered  tense,  and  the  depth  of  the  space  is 
diminished.  In  this  spot  the  skin  is  of  a  dark  colour,  and  is 
furnished  with  hairs  and  large  sweat  glands. 

If  the  arm  is  forcibly  raised  and  moved  in  different  directions, 
whilst  the  fingers  of  one  hand  are  placed  in  the  arm-pit,  the  head 
of  the  humerus  may  be  recognised. 

On  the  outer  side  of  the  limb  is  the  prominence  of  the 
shoulder ;  and  immediately  above  it  is  an  osseous  arch,  which  is 
fonued  internally  by  the  clavicle,  and  externally  by  the  spino 
aDd  the  acromion  process  of  the  scapula.     Continued  downwards 
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» 
from  about  the  middle  of  the  clavicle,  is  a  slight  depression  intermus- 
between  the  pectoral  and  deltoid  muscles,  in  which  the  coracoid  preaaiona. 
process  can  be  felt  near  that  bone.     A  second  groove,  extend- 
ing outwards  from  the  sternal  end  of  the  clavicle,  is  sometimes 
marked :    this  corresponds  with  the   interval  between  the  cla- 
vicular and  sternal  origin  of  the  great  pectoral  muscle. 

Along  the  front  of  the  arm  is  the  prominence  of  the  biceps  Arm :  its 
muscle ;  and  on  each  side  of  that  eminence  is  a  groove,  which  ^"Jj^ovod 
subsides  inferiorly  in  a  depression  in  front  of  the  elbow  joint 
The  inner  of  the  two  grooves,  the  deepest,  indicates  the  position 
of  the  brachial  vessels. 

If  the  elbow  joint  be  semiflexed,  the  prominences  of  the  outer  Promi- 
and  inner  condyles  of  the  humerus  will  be  rendered  evident,  around  the 
especially  the  inner.     Below  the  outer  condyle,  and  separated  ei^w  joint. 
from  it  by  a  slight  interval,  the  head  of  the  radius  projects  ;  it 
may  be  recognised  by  rotating  the  bone,  the  Angers  at  the  same 
time  being  placed  over  it.     At  the  back  of  the  articulation  is  the 
prominence  of  the  olecranon. 

Dissection,  The  dissection  is  to  be  begun  by  raising  the  skin  Disaectioii 
from  the  side  of  the  chest  and  the  arm-pit,  over  the  great  pectoral  intogumen*. 
muscle  and  the  hollow  of  the  axilla. 

The  above-mentioned  parts  may  be  denuded  by  means  of  the 
following  incisions  : — One  is  to  be  made  along  the  middle  of  the 
sternum.  A  second,  carried  along  the  clavicle  for  the  inner 
two  thirds  of  that  bone,  is  to  be  continued  down  the  &ont  of  the 
arm  rather  beyond  the  anterior  fold  of  the  arm-pit ;  and  lastly 
it  is  to  be  turned  across  the  inner  surface  of  the  arm  as  far  as 
the  hinder  fold  of  the  axilla.  From  the  xiphoid  cartilage  a  third 
cut  is  to  be  directed  outwards  over  the  side  of  the  chest,  as  far 
back  as  to  a  level  with  the  posterior  fold  of  the  arm-pit. 

The  flap  of  skin  now  marked  out  should  be  reflected  out-  Reflect 
wards  beyond  the  axilla ;  but  it  should  be  left  attached  to  the  ^ 
body,  in  order  that  it  may  be  used  afterwards  for  the  preservation 
of  the  part. 

The  subcutaneous  fascia  of  the  thorax   resembles   the   same  Faacuc, 
structure  in  other  parts  of  the  body ;    but  in  this  region  its  superficial, 
saperficial  layer  does  not  contain  much  fat. 

Beneath  the  subcutaneous  layer  is  a  deeper  and  stronger  special  and  deep: 
fascia  which  closely  invests  the  muscles,  and  is  continuous  with 
the  deep  fascia  of  the  arm.     It  is  thin  on  the  side  of  the  chest, 
but  becomes  much  thicker  where  it  is  stretched  across  the  axilla,  where 
An  incision  through  it,  over  the  arm-pit,  will  render  evident  its      *^ 
increased  strength  in  this  situation,  and  its  connections  with  the 
muscles  bounding  the  axilla  which  it  incases ;  and  if  the  fore 
finger  be  introduced  through  the  opening,  some  idea  will  be 
gained  of  its  capability  of  confining  an  abscess  in  that  hollow. 

Dissection.  Tlie  cutaneous  nerves  of  the  side  of  the  chest  are  iMsmc^u 
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to  be  next  sought.  At  the  spots  where  they  are  to  be  sought 
they  are  placed  beneath  the  fat,  so  that  the  student  must  cut 
through  it ;  and  those  on  the  clavicle  lie  also  beneath  the  pla- 
tysma  muscle.  Small  vessels  indicate  the  position  of  the 
nerves. 

Some  of  them  (from  the  cervical  plexus)  cross  the  clavicle  at 
the  middle,  and  at  the  inner  part.  Others  (anterior  cutaneous 
of  the  thorax)  appear  at  the  side  of  the  sternum, — one  from  each 
intercostal  space.  And  the  rest  (lateral  cutaneous  of  the  thorax) 
should  be  looked  for  along  the  side  of  the  chest,  about  one  inch 
below  the  anterior  fold  of  the  axilla,  there  being  one  from  each 
intercostal  space  except  the  first :  as  the  last-mentioned  nerves 
pierce  the  wall  of  the  thorax,  they  divide  into  an  anterior  and  a 
posterior  branch. 

The  posterior  branches  of  the  highest  two  nerves  are  larger 
than  the  rest  They  are  to  be  followed  across  the  arm-pit,  and 
a  junction  is  to  be  found  there  with  a  branch  (nerve  of  Wris- 
bei^)  of  the  brachial  plexus. 

CtUaneous  nerves  of  the  cervical  plexus.  These  cross  the  clavicle, 
and  are  distributed  to  the  integuments  over  the  pectoral  muscle. 
The  most  internal  branch  (sternal)  lies  near  the  inner  end  of  the 
bone,  and  reaches  but  a  short  distance  below  it.  Other  branches 
(clavicular),  two  or  more  in  number  and  larger  in  size,  cross  the 
centre  of  the  clavicle,  and  extend  to  near  the  lower  border  of  the 
pectoralis  major  ;  they  join  one  or  more  of  the  anterior  cutaneous 
nerves  of  the  thorax. 

The  cutane(ms  nerves  of  the  thorax  are  derived  from  the  trunks 
of  the  intercostal  nerves  between  the  ribs.  Of  these  there  are 
two  sets  : — One  set,  lateral  cutaneous  nerves  of  the  thorax,  arise 
from  the  trunks  of  the  nerves  about  mid  w^ay  between  the  spine 
and  the  sternum.  The  other  set,  anterior  cutaneous  nerves  of 
the  thorax,  are  the  terminations  of  the  same  intercostal  trunks  at 
the  middle  line  of  the  body. 

The  anterior  cutaneous  nerves  (fig.  52,  *)  piercing  the  pectoral 
muscle,  are  directed  outwards  in  the  integuments  as  slender  fila- 
ments. The  offset  of  the  second  nerve  joins  a  cutaneous  branch 
of  the  cervical  plexus ;  and  the  others  supply  the  mammary  gland 
and  the  integuments.  Small  cutaneous  branches  of  the  internal 
mammary  vessels  accompany  the  nerves. 

The  lateral  cutaneous  nerves  issue  with  companion  vessels 
between  the  digitations  of  the  serratus  muscle,  and  divide  into 
an  anterior  and  a  posterior  branch.  There  is  not  usually  any 
lateral  cutaneous  nerve  to  the  first  intercostal  trunk. 

The  anterior  offsets  (fig.  52,  ^)  bend  over  the  pectoral  mnsde, 
and  end  in  the  mammary  gland  and  the  integuments  :  they 
increase  in  size  downwards,  and  the  lowest  give  twigs  to  the 
digitations  of  the  external  oblique  muscle.     The  cutaneous  nerve 
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of  the  second  intercostal  trunk  wants  commonly  the  anterior 
oflbet. 

The   poHerior  offieU  (fig.  52, ')  end  i 
the  latiBsiroos  dorsi  muscle  and  the 
iMck  of  the  scapula,  and  decrease 
in  size  from  above  down. 

The  branch  of  the  second  inter- 
costal neri'e  is  larger  than  the  rest, 
and  perforates  the  fascia  of  the 
axilla ;  it  supplies  the  integument 
of  the  arm  (p.  284),  and  is  named 
inleroMto-hunuroi.  As  it  crosses 
the  Biilla  it  is  divided  into  two  or 
more  pieces,  and  is  connected  to 
the  nerve  of  Wrifibei^  by  a  filament 
of  variable  aixe. 

The  branch  of  the  third  inter- 
costal gives  filamenls  likewise  to 
the  arm-pit  and  the  inner  part  of 

The  lUUiiA  is  the  gland  for  the 
•ecretion  of  the  milk,  and  is  situate 
m  the  lateral  aspect  of  the  fore  part 
of  Che  cheat.f 

Bestiug    on    the   great    pectoral 
moacle,     it     is     hemispherical     in 
form,  bnt  it    is    rather  most  pro- 
minent   at    the   inner    and  lower 
aspects.     Its  dimenmons  and  weight  vary  greatly.     In  a  breast  with  ita  di- 
that  is  not  enlarged  by  lactation,  the  width  is  commonly  about ''™»''"" 
fonr  inches.      Longitudinally  it  extends  from  the  third  to  the 
sixth   or  seventh   rib,   and   transversely   &om   the   side    of  the 
Bt«mnm  to  the  axilla.     Its  thickness  is  about  one  inch  and  a 
b«l£     The  weight  of  the   mamma  rouges  irora  six  to  eight  uii  weight. 

Nearly  in  the  centre  of  the  gland  (rather  to  the  inner  side)  po^uog  ui<i 
rises  the  conical  or  cylindrical  projection  of  the  nipple  or  mamiUa.  formo'tha 
litis  prominence  is  about  half  an  inch  or  rather  more  in  length, 

*  Flao  of  Uh  cntaueons  nerrsa  of  the  cheat  and  abdomen  (altered  fron 
a  plate  of  H.  Boorgeiy).  h.  Pectoral  muBcle.  e.  lAtinitaiis  donL  d, 
Bftgool  oblique,  e.  Semtns  magnni.  I,  1,  1,  Anterior  catuieinu 
■arrea  of  the  cheat  and  hellj.  S,  2,  2.  Anterior  braochea  of  the  lateral 
entaneoni  nerrei  of  the  cheat  ood  betl;.  3,  3,  8.  Fceterior  btaachea  of 
tfaa  nine,  i,  i,  4.  Cutaneoas  braucbea  tcoin  the  pocterior  diviaiau  of 
the  lumbar  asrrca.      G.   Ilio-hniogaBtric 

f  If  tbs  ilndnit  has  a  male  body,  he  may  disrq^ord  the  description  of 
d  if  the  body  is  a  female,  he  msj  aet  aside  tiie  breiM  for  a 
'nation  of  iU  itmcture. 
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Structure. 


is  Blightly  turned  outwai^  and  presents  in  the  centre  a  shallow 
depression,  where  it  is  rather  redder.  Around  the  nipple  is  a 
coloured  ring, — the  areola^  about  an  inch  in  width,  whose  tint  is 
influenced  by  the  complexion  of  the  body,  and  is  altered  during 
the  times  of  menstruation,  pregnancy,  and  lactation.  The  skin 
of  the  nipple  and  areola  is  provided  with  numerous  papHlae  and 
lubricating  glands  ;  and  on  th<^  surface  aert  some  small  tubercles 
marking  the  position  of  the  ducts  of  the  glands. 

In  the  male  the  mammary  gland  resembles  that  of  the  female 
in  general  form,  though  it  is  but  slightly  prominent;  and  it 
possesses  a  small  nipple,  which  is  surrounded  by  an  areola 
provided  with  hairs.  The  glandular  or  secretory  structure  is 
imperfect. 

i^tructure.  In  its  texture  the  mamma  resembles  those  compound 
glands  which  are  formed  by  the  vesicular  endings  of  branched 
ducts.  It  consists  of  small  vesicles,  which  are  imited  to  form 
lobules  and  lobes.  Connected  with  each  lobe  is  an  excretory  or 
lactiferous  duct. 

A  layer  of  areolar  tissue,  containing  fat,  surrounds  the  gland, 
and  penetrates  into  the  interior,  subdividing  it  into  lobes ;  but 
in  the  ultimate  structure  of  the  gland,  the  nipple,  and  the  areola, 
there  is  not  any  fatty  substance.  Some  fibrous  septa  fix  the 
gland  to  the  skin^  and  support  it ;  these  are  the  ligamenta  ««- 
pensoria  of  Sir  A.  Cooper. 

Vesicles,  The  little  vesicles  or  cells  at  the  ends  of  the  most 
minute  ducts  are  lenticular  or  rounded  in  shape,  and  when  filled 
with  milk  or  mercury  are  just  visible  to  the  naked  eye,  being 
about  the  size  of  a  small  pinhole  in  paper.  (Cooper.)  Each  is 
surrounded  externally  by  a  close  vascular  network. 

LobvXes  and  lobes,  A  collection  of  the  vesicles  around  their 
duct  forms  the  smallest  division  of  the  gland,  viz.,  lobule  or 
glandule,  which  varies  in  size  from  a  pin's  head  to  a  small  tare. 
By  the  union  of  the  lobules  the  lobes  are  produced,  of  which 
there  are  about  twenty  altogether,  and  each  is  provided  with  a 
distinct  duct. 

The  ducts  issuing  from  the  several  lobes  (about  twenty)  are 
named  from  their  oflice  galactophorotis ;  they  converge  to  the 
areola,  where  they  swell  into  oblong  dilatations  or  reservoirs 
(sacculi)  of  one-sixth  to  one-third  of  an  inch  in  width.  Onwards 
from  that  spot  the  ducts  .become  straight ;  and,  surrounded  by 
areolar  tissue  and  vessels,  are  continued  through  the  nipple, 
nearly  parallel  to  one  another,  and  gradually  narrowing  in  size, 
to  open  on  the  summit  by  apertures  varying  from  the  size  of  a 
bristle  to  that  of  a  common  pin. 

Like  many  other  excretory  ducts,  the  milk-tubes  consist  of  an 
external  or  fibrous,  and  an  internal  or  mucous  coat ;  they  are 
sheathed  also  by  a  flattened  or  pavement  epithelium. 
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Beneath  the  skin  of  the  nipple  and  areola  are  branched  lubri-  Small 
eating  glands,  which  open  in  the  tubercles  before  mentioned.         a^^  °^ 

Bioodvetsds,  nerves,  and  lymphatic*, — The  arteries  are  supplied  by  the  Arteries  of 
aziDazy,  internal  mammary,  and  intercoetal,  and  enter  both  surfaces  of  the  the  gland 
l^bnd.     The  yessels  on  the  cutaneous  surface  supply  branches  to  the  nipple, 
which  pass  from  base  to  apex,  being  naarly  parallel. 

The  veintf  after  issuing  ,|rom  the  substance  of  the  breast,  are  thus  dis-  and  veins : 
poaed  : — some  form  a  plexus  on  the  anterior  aspect  with  a  circle  around  the 
areola^  and  end  principally  in  the  axillary  and  internal  mammary  trunks ; 
but  others  enter  one  or  more  of  the  intercostal  veins,  or  ascend  over  the 
davicle  to  join  the  veins  of  the  neck.     In  the  nipple  the  veins  have  an  in  nipple, 
anangement  like  that  of  the  arteries. 

The  nerve*  are  supplied  from  the  anterior  and  lateral  cutaneous  branches  Nervee. 
of  the  thorax,  viz.  Uiose  of  the  third,  fourth,  and  fifth  intercostal  nerves. 

The  l^ntphatics  pass  from  both  the  inner  and  the  outer  part  of  the  gland.  Lymphatics. 
At  the  inner  side  they  accompany  the  branches  of  the  internal  mammary 
artery,  and  open  into  the  anterior  mediastinal  glands  :  but  on  the  outer 
aide  thic^  reach  the  axilliary  glands. 

DistecHon,  With  the  arm  in  the  same  position  with  respect  to  Dissection 
the  trunk,  the  student  is  first  to  remove  the  fascia  and  the  fat  jJi^e*™^ 
from  the  surface  of  the  great  pectoral  muscle.  In  cleaning  the 
moBcle  the  scalpel  should  be  carried  in  the  direction  of  the 
fibres,  viz.,  from  the  arm  to  the  thorax  ;  and  the  dissection  may 
be  began  at  either  the  upper  or  lower  border  of  the  muscle, 
according  as  the  one  or  the  other  may  be  the  most  convenient. 

The  fascia  and  the  fat  are  to  be  taken  from  the  axilla  without  Remove  fat 
injoiy  to  the  numerous  vessels,  nerves,  and  glands  in  the  space.  ®^***1^ 
The  dissection  will  be  best  begun  at  the  outer  part,  by  removing 
the  iiBscia  from  the  large  axillary  vessels,  where  these  are  about 
to  quit  the  space  and  enter  the  ai^n.     Following  upwards  those  follow 
bloodvessels,  the  student  will  find  their  branches  directed  towards  ▼<»««l»- 
the  chest,  viz.,  the  long  thoracic  under  cover  of  the  anterior 
boundary  ;    and   the   circumflex   and   subscapular  vessels   and 
nerrea  along  the  posterior  boundary  of  the  axilla.     Some  arterial 
twigs  entering  the  axillary  glands  should  be  traced  out. 

In  taking  away  the  fascia  and  fat  from  the  posterior  boundary  clean  back 
of  the  space,  so  as  to  follow  the  muscles  to  their  insertion  into  ^^  »P«»- 
the  humerus,  the  small  internal  cutaneous  nerve  of  the  musculo- 
spiial  should  be  looked  for  near  the  great  vessels. 

The  laige  nerves  of  the  brachial  plexus  are  then  to  be  defined,  .p^^^  nerves 
The  smallest  of  these,  which  possibly  may  be  destroyed,  is  the  of  plexus, 
nerve  of  Wrisberg  :  it  lies  close  to  the  hinder  edge  of  the  axillary 
vein,  and  communicates  with  the  intercosto-humeral  nerve,  but 
with  moderate  caution  it  cannot  be  injured. 

When  cleaning  the  seitatus  muscle  on  the  ribs  the  student  is  and  on  inner 
to   seek  on   its  surface  the  posterior  thoracic  nerve ;   and  to  ^^*^ 
define  the  posterior  offsets  of  the  intercostal  nerves  crossing  the 
azillA. 
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THE   AXILLA. 

Bitnatioai  The  axilla  is  the  hollow  between  the  arm  and  the  chest.     It 

£e  ^^i)it  ^  somewhat  pyramidal  in  form,  and  its  apex  is  directed  upwards 

to  the  root  of  the  neck.     The  space  is  larger  near  the  thorax 

than  at  the  aim,  and  its  boundaries  are  as  follows  : — 

Boundaries.       Boundaries.   In  front  and  behind  the  space  is  limited  by  folds, 

which  are  constructed  by  the  unattached  parts  of  the  muscles 

The  pectoral  P&ssing  from  the  trunk  to  the  upper  limb.     In  the  anterior  fold 

are  the  two  pectoral  muscles,  but  these  take  unequal  shares  in 

its  construction  in  consequence  of  the  dijfference  in  their  size  and 

shape  : — ^thus  the  pectoralis  major  extends  over  the  whole  front 

of  the  space,  reaching  from  the  clavicle  to  the  lower  edge  of  the 

anterior  fold;  whilst  the  pectoralis  minor,  which  is  a  narrow 

muscle,  corresponds  only  with  the  middle  part  or  third  of  the 

and  latlflsi-    space.     In  the  posterior  boundary,  from  above  downwards,  lie  the 

uidsuhiim-  B'lhscapularis,  the  teres  major,  and  the  latissimus  dorsi  muscle : 

poiariabe-    this  boundary  reaches  lower  than  the  anterior,  especially  near 

the  humerus ;  and  its  lower  margin,  which  is  formed  by  the 

latissimus  dorsi,  projects  forwards  beyond  the  level  of  the  sub- 

Bcapularis. 

On  the  inner  side  of  the  axilla  are  the  first  four  ribe,  with 
their  intervening  intercostal  muscles,  and  the  part  of  the  seiratns 
outer  sides,  magnus  taking  origin  from  those  bones.     On  the  outer  side  the 
space  has  but  small  dimensions,  and  is  limited  by  the  humerus 
and  the  biceps  and  coraco-brachialis  muscles. 

The  apex  of  the  hollow  is  situate  between  the  clavicle,  the 
upper  margin  of  the  scapula,  and  the  first  rib;  and  the  fore- 
finger may  be  introduced  into  the  space  for  the  purpose  of  ascer- 
taining the  depth,  and  the  upper  boimdaries.  The  base  or  widest 
part  of  the  pyramid  is  turned  downwards,  and  is  closed  by  the 
thick  aponeurosis  that  reaches  from  the  anterior  to  the  posterior 
fold. 

Contents  of  the  spcLce,  In  the  axilla  are  contained  the  axillary 
vessels  and  the  brachial  plexus,  with  their  branches;  some 
branches  of  the  intercostal  nerves ;  together  with  lymphatic 
glands,  and  a  large  quantity  of  loose  areolar  tissue  and  fat.  The 
position  of  all  these,  with  reference  to  the  boundaries  of  the 
space,  is  to  be  carefully  studied. 

Position  of  the  trunks  of  the  vessels  and  neroes.  The  lai^  axillaiy 
artery  and  vein  cross  the  outer  portion  of  the  space  in  passing 
from  the  neck  to  the  upper  limb.  The  part  of  each  vessel  now 
and  oonnec-  Seen  lies  close  to  the  humerus,  reaching  beyond  the  line  of  the 
anterior  fold  of  the  arm-pit,  and  is  covered  only  by  the  common 
superficial  layers,  viz.  the  skin,  the  fatty  layer  or  superficial 
fascia,  and  the  deep  fascia.     Behind  the  vessels  are  the  subBcapU- 
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laris  and  the  tendons  of  the  latissimus  and  teres  muscles.     To 
their  outer  side  is  the  coraco-brachialis  musde. 

On  looking  into  the  space  from  below,  the  axillary  vein  will  with  vdn 
be  found  on  the  thoracic  side  of  and  concealing  the  artery. 

After  the  vein  has  been  drawn  aside,  the  artery  will  be  seen  and  nerves, 
amongst  the  laige  nerves  of  the  upper  limb,  having  the  median 
trunk  to  the  outside,  and  the  ulnar  and  the  small  nerve  of  Wria- 
beig  to  the  inner  side ;  the  internal  cutaneous  generally  super- 
ficial to,  and  the  musculo-spiral  and  circumflex  nerves  beneath 
it  This  part  of  the  artery  gives  branches  to  the  side  of  the  chest  offsets. 
and  the  shoulder.    The  vein  receives  some  branches  in  this  spot. 

Pontion  of  the  branches  of  the  vessels  and  nerves.  The  several  Situation  of 
branches  of  the  vessels  and  nerves  have  the  undermentioned  ^'•^c^®* 
position  with  respect  to  the  boundaries. 

dose  to  the  anterior  fold,  and  rather  concealed  by  it,  the  long  in  front, 
thoracic  artery  runs  to  the  side  of  the  chest;  and  taking  the 
same  direction,  though  nearer  the  middle  of  the  hollow,  are  the 
small  external  mammary  artery  and  vein. 

Extending  along  the  posterior  fold,  within  its  lower  margin  behind, 
and  in  contact  with  the  edge  of  the  subscapularis  muscle,  are  the 
subsci4)ular  vessels  and  nerves;  and  near  the  humeral  end  of 
the  subflcapularis  the  posterior  circumflex  vessels  and  nerve  bend 
backwards  beneath  the  large  axillary  trunks. 

On  the  inner  boundary,  near  the  upper  part,  are  a  few  small  inside. 
branches  of  the  superior  thoracic  artery,  which  ramify  on  the 
senatuB  muscle ;  but  these  are  commonly  so  unimportant,  that 
this  part  of  the  axillary  space  may  be  considered  free  from 
vessels  with  respect  to  any  surgical  operation.  Lying  on  the 
sniface  of  the  serratus  magnus,  is  the  nerve  to  that  muscle ;  and 
perforating  the  inner  boundary  of  the  space,  are  the  lateral  cuta- 
neous nerves  of  the  thorax, — two  or  more  offsets  of  which  are 
directed  across  the  axilla  to  the  arm,  and  receive  the  name 
interco0to-humeral. 

The  lymphaiic  glands  of  the  axilla  are  arranged  in  two  sets ;  lymphatic 
one  is  placed  along  the  inner  side  of  the  bloodvessels  ;  and  the  ^Sa  :^'  **** 
other  occupies  the  lower  and  hinder  parts  of  the  space,  lying  near 
and  along  the  posterior  boundary.  Commonly  they  are  ten  or 
twelve  in  number;  but  in  number  and  size  they  vary  much. 
Small  vaacnlar  twigs  from  the  branches  of  the  axillary  vessels  are 
furnished  to  the  glands. 

The  glands  by  the  side  of  the  bloodvessels  receive  the  lymph- 
atics of  the  arm;  and  those  along  the  hinder  boundary  are 
joined  by  the  lymphatics  of  the  fore  part  of  the  thorax  and  pos- 
terior 8ur£Bce  of  the  back,  as  well  as  by  some  from  the  mamma. 
The  efferent  ducts  of  all  unite  to  form  a  trunk,  which  opens  into  end  in  the 
the  lymphatic  duct  of  the  same  side  in  the  neck,  or  into  the  sub-  ^^^^^ 
davian  rein  by  one  or  more  ducts. 

B  2 
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The  PECTORALis  MAJOR  is  triangular  in  shape,  with  the  base 
at  the  thorax  and  the  apex  at  the  arm.  It  arisen  intenially  from 
the  front  of  the  sternum,  and  the  cartilages  of  the  true  ribs 
except  the  last ;  superiorly  from  the  sternal  half  of  the  clavicle  ; 
and  inferiorly  from  the  aponeurosis  of  the  external  oblique 
muscle  of  the  abdomen.  From  this  wide  origin  the  fibres  take 
different  directions, — those  from  the  clavicle  being  inclined 
obliquely  downwards,  and  those  from  the  lower  ribs  upwards 
beneath  the  former ;  and  all  end  in  a  tendon,  which  is  inserted 
into  the  outer  edge  of  the  bicipital  groove  of  the  humerus  for 
about  two  inches  (fig.  86,  *). 

This  muscle  bounds  the  axilla  anteriorly,  and  is  connected 
sometimes  to  its  fellow  by  fibres  in  front  of  the  sternum. 
Besides  the  superficial  structures  and  the  mamma,  the  platysma 
covers  the  pectoralis  major  close  below  the  clavicle.  A  length- 
ened interval,  which  coixesponds  with  a  depression  on  the 
surface,  separates  the  clavicular  from  the  sternal  attachment. 
One  border  (outer)  is  in  contact  with  the  deltoid  muscle,  and 
with  the  cephalic  vein  and  a  small  artery ;  and  the  lower  border 
forms  the  margin  of  the  anterior  fold  of  the  axilla.  The  parts 
covered  by  the  muscle  will  be  seen  subsequently. 

Action^  If  the  humerus  is  hanging,  the  muscle  will  rotate  it  in, 
and  will  move  forwards  the  limb  until  the  elbow  reaches  the 
frx)nt  of  the  trunk. 

When  the  limb  is  raised,  the  pectoralis  depresses  and  adducts 
it;  and  acting  with  other  muscles  inserted  into  the  opposite 
side  of  the  humerus,  it  may  dislocate  the  head  of  that  bone 
when  thp  lower  end  is  fixed  as  in  a  fall  on  the  elbow. 

Supposing  both  limbs  fixed  as  in  climbing,  the  trunk  will  be 
raised  by  both  muscles ;  but  if  only  one  is  fixed,  the  body  will 
be  mov^  towards  it  by  the  one  muscle. 

Dissection,  The  great  pectoral  muscle  is  to  be  cut  across  now 
in  the  following  manner  : — 

Only  the  clavicular  part  is  to  be  first  divided,  so  that  branches 
of  the  nerve  and  artery  to  the  muscle  may  be  found.  Reflect 
the  cut  part  of  the  muscle,  and  press  the  limb  against  the  edge 
of  the  table,  for  the  purpose  of  raising  the  clavicle  and  ren- 
dering tight  the  fascia  attached  to  the  bone ;  then  on  carefully 
removing  the  fat,  and  a  piece  of  fascia  prolonged  from  the  upper 
border  of  the  small  pectoral  muscle,  the  membranous  costo-cora- 
coid  sheath  will  be  seen  close  to  the  clavicle,  covering  the  axillary 
vessels  and  nerves. 

At  this  stage  the  cephalic  vein  is  to  be  defined  as  it  crosses 
inwards  to  the  axillary  vein.  A  branch  of  nerve  (anteijor  tho- 
racic), and  the  acromial  thoracic  artery,  which  perforate  the  tube 
of  membrane,  are  to  be  followed  to  the  pectoral  muscles. 

The  remaining  part  of  the  pectoralis  major  may  be  cat  abont 
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its  centre,  and  the  pieces  may  be  thrown  inwards  and  outwards,  rest  of  the 
Any  fat  coming  into  view  is  to  be  removed  ;  and  the  insertion  ^^^  *° 
of  the  tendon  of  the  pectoralis  is  to  be  followed  to  the  humerus,  insertion. 
The  parts  beneath  the  pectoral  muscle  are  now  laid  before. 

Intertion  of  the  pectoralis.  The  tendon  of  the  pectoralis  consists  Tendon  of 
of  two  parts,  anterior  and  posterior,  at  its  attachment  to  the^^J^^^ 
bone ;  the  anterior  receives  the  clavicular  and  upper  sternal 
fibres,  and  joins  the  tendon  of  the  deltoid  muscle  ;  and  the 
posterior  gives  attachment  to  the  lower  ascending  fibres.  The 
tendon  is  from  two  inches  to  two  inches  and  a  half  wide,  and 
sends  upwards  one  expansion  over  the  bicipital  groove  to  the 
capsule  of  the  shoulder  joint ;  another  backwards  into  the  groove ; 
and  a  third  to  the  fascia  of  the  arm. 

Parts  covered  by  the  pectoralis.  The  great  pectoral  muscle  covers  parta 
the  pectoralis  minor,  and  forms  alone,  above  and  below  that  J?^®"^  Y 
muscle,  the  anterior  boundary  of  the  axilla.  Between  the  pec- 
toralis minor  and  the  clavicle  it  conceals  the  subclavius  muscle, 
the  sheath  containing  the  axillary  vessels,  and  the  branches  ihat 
perforate  the  sheath.  Below  the  small  pectoralis  it  lies  on  the 
side  of  the  chest,  on  the  axillary  vessels  and  nerves,  and^  near 
the  humerus,  on  the  biceps  and  coraco-brachialis  muscles. 

The  PECTORALIS  MINOR  resembles  the  preceding  muscle  in  Pectoralis 
shape,  and  is  extended  like  it  from  the  thorax  to  the  arm.     Its  from^c^!^ 
origin  is  connected  by  slips  with  the  third,  fourth,  and  fifth  nbs, 
external  to  their  cartilages  ;    and  between  the  ribs,  with  the  inserted  into 
aponeurosis  covering  the  intercostal  muscles.      The  fibres  con-  "^P"^ 
verge  to  their  insertion  into  the  anterior  half  of  the  upper  surface 
of  the  coracoid  process  of  the  scapula  (fig.  86,  ^). 

This  muscle  is  placed  before  the  axillary  space,  and  assists  the  Connections 
pectoralis  major  in  forming  the  middle  of  the  anterior  boundary.  J^^f^ 
In  that  position  it  conceals  the  axillary  vessels  and  the  accom- 
panying nerves,  and  two  small  anterior  thoracic  nerves.  The 
upper  border  lies  near  the  clavicle,  but  between  it  and  that  bone 
is  an  interval  of  a  somewhat  triangular  form.  The  lower  border 
projects  beyond  the  pectoralis  major,  close  to  the  chest;  and 
along  it*  the  long  thoracic  artery  lies.  The  tendon  of  inser- 
tion is  united  with  the  short  head  of  the  biceps  and  the  coraco- 
brachialis. 

Action.  Acting  with  the  serratus  magnus  it  moves  the  scapula  use  on 
forwards  and  somewhat  downwards.  scapula, 

In  laborious  breathing  it  becomes  an  inspiratory  muscle,  as  it  on  ribs. 
talLee  its  fixed  point  at  the  scapula. 

Dissection.   Supposing  the  clavicle  raised  by  the  student  as  Dissection 
before  directed,  the  tube  of  fascia  around  the  vessels  will  be  Sl^ld****** 
demonstrated  by  making  a  transverse  cut  in  the  costo-coracoid  fseda. 
membrane  near  the  clavicle,  so  that  the  handle  of  the  scalpel 
can  be  passed  beneath  it.     By  raising  the  lower  border  oi  l\ie 
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subclaviua  this  muscle  will  be  seen  to  be  incased  by  fascia,  which 
Ib  attached  to  the  bone  both  before  and  behind  it. 

The  costo-coracoid  membrane,  or  ligament,  is  a  firm  membranous 
band,  which  receives  this  name  from  its  insertion  on  the  one  aide 
into  the  rib,  and  on  the  other  into  the  coracoid  process  of  the 
scapula.  Between  those  points  of  attachment  it  is  inserted  into 
the  clavicle,  enclosing  the  subclavius  muscle ;  and  is  joined  by 
the  piece  of  fascia  that  incases  the  small  pectoral  muscle.  From 
its  strength  and  position  it  gives  protection  to  the  vessels  sur- 
rounded by  their  loose  sheath. 

When  traced  downwards  it  is  found  to  descend  on  the  axillary 
vessels  and  nerves,  joining  externally  the  fascia  on  the  coraco- 
brachialis  muscle,  and  blending  below  with  the  sheath  of  the 
vessels  beneath  the  small  pectoral  muscle.  Its  extent  is  not  so 
great  on  the  inner  as  on  the  outer  aide,  for  internally  it  reaches 
but  a  very  short  distance  on  the  axillary  vein. 

The  sheath  of  the  axillary  vessels  and  nerves  is  derived  from 
the  deep  fascia  of  the  neck,  being  prolonged  from  that  on  the 
scaleni  muscles ;  and  resembles,  in  its  form  and  office,  the  funnel- 
shaped  tube  of  membrane  that  surrounds  the  femoral  vessels  in 
the  upper  part  of  the  thigh.  It  is  strongest  near  the  subclavius 
muscle,  where  the  costo-coracoid  band  is  placed ;  and  it  receives 
below  an  accession  from  that  membrane.  The  anterior  part  of 
the  tube  is  perforated  by  the  cephalic  vein,  the  acromial  thoracic 
artery,  and  the  anterior  thoracic  nerve. 

Dissectixm,  After  the  costo-coracoid  membrane  has  been  ex- 
amined, the  remains  of  it  are  to  be  taken  away ;  and  the  sub- 
clavius muscle,  and  the  axillary  vessels  and  nerves  with  their 
branches,  should  be  carefully  cleaned. 

The  SUBCLAVIUS  muscle  (fig.  86,  *)  is  roundish  in  form,  and 
is  placed  between  the  clavicle  and  the  rib.  It  arises  by  a  tendon 
from  the  first  rib,  at  the  junction  of  the  osseous  and  cartilaginous 
parts,  and  in  front  of  the  costo-clavicular  ligament.  The  fibres 
ascend  obliquely,  and  are  inserted  into  a  groove  on  the  under 
surface  of  the  clavicle,  which  reaches  between  the  two  tubercles 
(internal  and  external)  for  the  attachment  of  the  costo  an'd  coraco- 
clavicular  ligaments. 

The  muscle  overhangs  the  large  vessels  and  nerves  of  the  limb, 
and  is  enclosed,  as  before  said,  in  a  sheath  of  fascia. 

Action,  It  depresses  the  clavicle,  and  indirectly  the  scapula ; 
but  if  the  shoulder  is  fixed  it  elevates  the  first  rib. 

The  AXILLARY  ARTERY  (fig.  67)  Continues  the  subclavian  trunk 
to  the  upper  limb.  The  part  of  the  vessel  to  which  this  name 
is  applied  is  contained  in  the  axilla,  and  extends  horn,  the  lower 
border  of  the  first  rib  to  the  lower  edge  of  the  teres  major 
muscle. 

In  the  axillaiy  space  its  position  will  be  marked  by  a  line 
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from  the  middle  of  the  clavicle  to  the  inner  edge  of  the  coraoo- 
hrachialifl.     Its  direction  will  vary  with  the  position  of  the  limb 
to  the  trunk ;  for  when  the  arm  lies  by  the  side  of  the  body  the  arched  in 
vessel  is  curved,  its  convexity  being  upwards ;  and  in  proportion  **^®  ***^' 
as  the  Hmb  is  removed  to  a  right  angle  with  the  chest  the  artery 
becomes  straight.     In  the  upper  part  of  the  axilla  the  vessel  ,^^  ^^^^ 
TA  deeply  placed,  but  it  becomes  superficial  as  it  approaches  the  variea 


Its  connections  with  surroimding  parts  are  numerous ;  and  the  ^^ 
description  of  these  will  be  methodised  by  dividing  the  artery  tiona  :— 
into  tliree  parts — one  above,  one  beneath,  and  one  below  the 
small  pectoral  muscle. 

Above  the  small  pectoral  muscle  the  artery  is  contained  in  the  ^boi^iBiaii 
axillary  sheath  of  membrane.     This  part  is  concealed  by  thepwtonl; 
davicolar  portion  of  the  great  pectoral  muscle.     Behind  it  are  with 
the  intercostal  muscles  of  the  first  space  and  the  first  digitation  °*"*^  *' 
of  the  serratus  magnus  muscle. 

To  the  thoracic  side  is  placed  the  axillary  vein.     The  cephalic  veeaeiB, 
vein,  and  offsets  of  the  acromial  thoracic  artery  and  vein,  cross 

OfTCT  it. 

On  the  acromial  side  lie  the  two  cords  of  the  brachial  plexus,  and  nonros. 
separated  from  the  vessel  by  a  slight  interval.     Superficial  to  it 
11^  an  anterior  thoracic  nerve ;   and  beneath,  is  the  posterior 
thoracic. 

Beneath  the  pedoralisy  the   pectoralis   minor   and  major  are  Beneath 
superficial  to  the  axillary  vessel.     But  there  is  not  any  muscle  pectoral ; 
immediately  in  contact  behind,  for  the  artery  is  placed  across  the  with 
top  of  the  axilla,  particularly  when  the  limb  is  in  the  position  °>*>»c^ 
required  by  the  dissection. 

The  companion  vein  lies  to  the  inner  side  but  separated  from  vein, 
the  arterial  trunk  by  a  bundle  of  nerves. 

In  this  position  the  cords  of  the  brachial  plexus  lie  aroimd  m^^  nerv«8. 
it,  one  being  outside,  a  second  inside,  and  a  third  beneath  the 
artery. 

Beyond  the  pectoralis  minor  the  artery  is  concealed  in  part  by  ^^^  beyond 
the  lower  border  of  the  great  pectoral  muscle,  but  thence  to  its  the  nec- 
tezmination  it  is  covered  only  by  the  integuments  and  the  fascia.         ' 
B^ieath  it  are  the  subscapularis  muscle  and  the  tendons  of  the  ^th 
latiasimuB  and  teres.     To  the  outer  side  is  the  coraco-brachialis  n>u«5ie«, 
muscle. 

The  axillary  vein  remains  as  above  on  the  thoracic  side  of  the  with  vein. 
artery. 

Here  the  artery  lies  in  the  midst  of  the  laige  trunks  of  nerves  and  nerves. 
into  which  the  brachial  plexus  has  been  resolved : — On  the  outer 
side  is  the  median  nerve,  with  the  external  cutaneous  for  a  short 
distance ;  and  on  the  inner  side  are  the  ulnar,  and  the  nerve  of 
Wrisberg.     Superficial  to  the  artery  is  the  internal  culaneoxiA  \ 
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and  behind  are  the  musculo-spiral  and  circumflex  nerves,  ihe 
latter  extending  only  as  far  as  the  border  of  the  subfcapnlar 
muscle. 

The  branches  of  the  axillary  artery  are  furnished  to  the  wall 
of  the  thorax  and  the  shoulder.  The  thorade  branches  are  four 
in  number ;  two  (superior  and  acromial  thoracic)  arise  from  the 
artery  above  the  pectondis  minor;  one  (alar  thoracic)  beneath 
the  muscle ;  and  one  (long  thoracic)  at  the  lower  border.  Three 
branches  are  supplied  to  the  shoulder,  viz.,  subscapular  and  two 
circumflex  ;  the  first  springs  opposite  the  edge  of  the  muscle  of 
the  same  name,  and  the  oihm  wind  roimd  the  neck  of  the 
humerus.     The  last  offset  is  the  external  mammary. 

The  superior  thoracic  branch  is  the  highest  and  smallest  offset 
of  the  artery,  and  arises  opposite  the  first  intercostal  space ;  it 
ramifies  on  the  side  of  tbe  chest  anastomosing  with  the  inter- 
costal arteries. 

The  acromial  thoracic  branch  (fig.  57)  is  a  short  trunk  on  the 
front  of  the  artery,  which  appears  at  the  upper  border  of  the 
pectoralis  minor,  and  opposite  the  interval  between  the  large 
pectoral  and  deltoid  muscles.  Its  branches  are  directed  inwards, 
outwards,  and  upwards. 

a.  The  inner  or  thoracic  set  supply  the  thoracic  musdes,  and 
ttorax'and   give  a  few  offsets  to  the  side  of  the  chest  to  anastomose  with  the 

intercostal  and  other  thoracic  arteries. 

b.  The  outer  or  acromial  set  end  mostly  in  the  deltoid  ;  but 
one  small  artery  accompanies  the  cephalic  vein  for  a  short  dis- 
tance ;  and  another  (inferior  acromial)  perforates  the  deltoid 
muscle,  and  anastomoses  on  the  acromion  process  with  a  branch 
of  the  suprascapular  artery  of  the  neck. 

c.  One  or  two  small  twigs  ascend  to  the  subclavius  and  deltoid 
muscles. 

The  alar  thoracic  is  very  inconstant  as  a  separate  branch,  and 
its  place  is  mostly  taken  by  offsets  of  the  subscapular  or  long 
thoracic  arteries ;  it  is  distributed  to  the  glands  and  fat  of  the 
axillary  space. 

The  long  thoracic  branch  is  directed  along  the  border  of  the 
pectoralis  minor  (fig.  57, ')  to  about  the  sixth  intercostal  space ; 
it  supplies  the  pectoral  and  serratus  muscles,  and  anastomoses, 
like  the  other  branches,  with  the  intercostal  and  thoracic  arteries. 
In  the  female  it  gives  branches  to  the  mammary  gland. 

An  external  mammary  artery  is  copimonly  met  with,  especially 
in  the  female ;  its  position  is  near  the  middle  of  the  axilla  with 
a  companion  vein.  It  supplies  the  glands,  and  ends  in  the 
wall  of  the  thorax. 

The  subscapular  branch  (fig.  57, ')  courses  with  a  nerve  of  the 

same  name  along  the  subscapular  muscle,  as  far  as  the  lower 

angle  of  the  scapula,  where  it  ends  in  branches  for  the  serratus 
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magniis,  and  the  latissimus  dorsi  and  teres  muscles :  it  giVes 
many  flAets  to  the  glands  of  the  space. 

Near  its  origin  the  artery  sends  hackwards  a   considerable  a  doraai 
doTtai  %rancli  round  the  edge  oC  the  subscapular  muscle ;  this  ^"°<^^» 
giv«i  «n  tn/rcucapH^  offset  to  the  ventral  aspect  of  the  scapula,  and  infm- 
and  thea  turns  to  the  dorsum  of  that  bone,  where  it  will  be  after-  «»iwii*»- 
wards  dissected. 

The  subscapular  artery  is  frequently  combined  at  its  origin 
with  other  branches  of  the  axillary,  or  with  branches  of  the 
biachiil  aitery. 

The  circumflex  branches  (anterior  and  posterior)  arise  near  the  Two  drcum- 
border  of  the  subscapular  muscle.     One  turns  bi  front  of,  and    *^ 
the  other  behind  the  humerus.     They  will  be  followed  in  the 
examination  of  the  arm. 

Small  muscular  offsets  enter  the  coraco-brachialis  muscle.  Muacuiar. 

The  AXILLARY  VEIN  Continues  tipwards  the  basUic  vein  of  the  AxUlMy 
aim,  and  has  the  same  txtent  and  connections  as  the  axillary  ^    * 
artery.     It  lies  to  the  thoracic  side  of  its  artery,  and  receives  extent  and 
thoracic  and  subscapular  branches.      Opposite  the  subscapular  ^^^     "^ 
muscle  it  is  joined  externally  by  -a  large  vein,  which  is  formed  Branchea. 
by  the  union  of  the  vence  comites  of  the  brachial  artery ;  and 
near  the  clavicle  the  cephalic  vein  opens  into  it. 

Dissection,  To  follow  out  the  branches  of  the  brachial  plexus  Diaaectdon 
cut  through  the  pectoralis  minor  near  its  insertion  into  the  cora-  ^exu^ 
coid  process,  and  turn  it  towards  the  chest,  but  without  injuring 
the  thoracic  nerves  in  contact  with  it.  The  axillary  vessels  are 
then  to  be  cut  across  below  the  second  rib,*  and  to  be  drawn 
down  with  hooks ;  and  their  thoracic  branches  may  be  removed 
at  the  same  time.  A  dense  fascia  is  to  be  cleared  away  from 
the  large  nerves  of  the  plexus. 

The  BRACHIAL  PLEXUS  results  from  the  imion  of  the  anterior  Nerves 
branches  of  the  first  dorsal  and  the  four  lower  cervical  nerves ;  and  SJiSi^ 
a  slip  is  added  to  it  above  from  the  lowest  nerve  in  the  cervical  piexua. 
plexus.     It  is  placed  partly  in  the  neck,  and  partly  in  the  axilla,  ^  «*tua- 
and  Ib  divided  opposite  the  coracoid  process  into  large  trunks 
for  the  supply  of  the  limb.     The  part  of  the  plexus  above  the 
clavicle  is  described  in  the  dissection  of  the  head  and  neck  (p.  76). 
The  part  below  the  clavicle  has  the  same  connections  with  the 
surrounding  muscles  as  the  axillary  artery.     The  nerves  inters  and  oonnec- 
lace  in  it  in  the  following  maimer : —  **°** 

At  first  the  plexus  consists  of  two  bundles  of  nerves,  which  The  nerves 
lie  on  the  outer  side  of  the  artery,  and  are  thus  constituted  ; —  JjJ^*^*"* 
the  one  nearest  the  vessel  is  formed  by  the  last  cervical  and  first 
dorsal  nerves ;  and  the  other,  by  the  fifth,  sixth,  and  seventh 

*  The  stadent  mnst  be  careful  not  to  cat  the  Teasels  higher  than  the  s^ 
mentioned,  otherwise  he  will  injure  the  disBection  of  the  neck. 
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cervical  nerves.  A  little  lower  down  a  third  or  posterior  cord 
is  produced  by  the  union  of  two  fasdculi,  one  from  each  of  the 
other  bundles ;  so  that,  beneath  the  small  pectoral  muscle,  the 
plexus  consists  of  three  laige  bundles  or  cords,  one  being  on  the 
outer  side,  another  on  the  inner  side,  and  the  third  behiud  the 
vessel.  Occasionally  there  may  be  some  deviation  from  the 
above  mentioned  arrangement. 

The  Immchts  of  the  plexus  below  the  clavicle  arise  from  the 
several  cords  in  the  following  way : — 

Th^  <mUr  cord  gives  origin  to  one  anterior  thoracic  branch, 
the  musculo-cutaneous  trunk,  and  the  outer  head  of  the  median 
nerve. 

The  inner  cord  produces  a  second  anterior  thoracic  nerve,  the 
inner  head  of  the  median,  the  internal  cutaneous,  the  nerve  of 
Wrisberg,  and  the  ulnar  nerve. 

The  posterior  cord  furnishes  the  subscapular  branches,  and 
ends  in  the  circumflex  and  musculo-spiial  trunks. 

Only  the  thoracic  and  subscapular  nerves  are  dissected  to  their 
termination  at  present ;  the  remaining  nerves  will  be  seen  in 
the  arm. 

The  anterior  thoracic  branches,  two  in  number,  are  named 
outer  and  inner,  like  the  cords  from  which  they  come. 

The  outer  nerve  crosses  inwards  over  the  axillary  artery,  to 
the  imder  surface  of  the  great  pectoral  muscle  in  which  it  ends. 
On  the  inner  side  of  the  vessel  it  communicates  with  the 
following  branch. 

The  inner  thoracic  branch  turns  upwards  between  the  artery 
and  vein,  and  after  receiving  the  offset  from  the  other,  ends  in 
many  branches  to  the  under  surface  of  the  pectoralis  minor. 
Some  twigs  enter  the  great  pectoral  muscle,  after  passing  either 
through  the  pectoralis  minor  or  above  its  border. 

The  tvhscapular  nerves  are  three  in  nimiber,  and  take  their 
names  from  the  muscles  supplied. 

The  branch  of  the  subscapularis  is  the  highest  and  smallest, 
and  enters  the  upper  part  of  that  muscle. 

The  nerve  of  the  teres  major  gives  a  small  of&et  to  the 
inferior  part  of  the  subscapularis,  and  ends  in  its  muscle. 

A  long  nerve  of  the  latissimus  dorsi  takes  the  course  of  the 
subscapular  artery  along  the  posterior  wall  of  the  axilla,  and 
enters  the  fleshy  fibres  near  the  outer  end. 

Another  small  nerve,  nerve  to  the  serratus,  (posterior  thoracic,) 
lies  on  the  surface  of  the  serratus  muscle.  It  arises  above  the 
clavicle  (p.  77),  from  the  fifth  and  sixth  cervical  nerves;  to 
reach  its  destination,  it  descends  behind  the  axillary  artery,  and 
enters  that  surface  of  the  serratus  magnus  which  is  turned 
towards  the  axilla. 

The  LATiasDiUB  dobsi  icuwub  may  be  examined  as  &r  as  it 
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enters  into  the  posterior  fold  of  the  axilla.     Arising  from  the 
spine  and  the  back  of  the  trunk,  and  crossing  the  lower  angle 
of  the  tcapula,  the  muscle  ascends  to  be  inserted  by  a  tendon  insertion. 
into  the  bottom  of  the  bicipital  groove. 

At  its  attachment  to  the  bone,  the  tendon  is  from  one  inch 
and  a  half  to  two  inches  in  width,  and  lies  in  front  of  the 
teres  ;  at  the  lower  border  aponeurotic  fibres  connect  it  with  the 
tendon  of  the  teres,  but  a  bursa  intervenes  between  the  two 
near  the  insertion.  The  fibres  have  a  cross  arrangement  in  iMflpoaition 
their  course  to  the  tendon ;  for  those  from  the  lower  ribs  ascend  ofi^fl*>ro8. 
to  the  upper  edge,  and  those  from  the  spines  of  the  dorsal 
vertebrss  descend  to  the  lower  edge.  Thus  the  fibres  produce  a 
hollow  or  groove,  which  lodges  the  lower  border  of  the  scapula 
and  the  teres  major  muscle. 

Disiedion,  To  lay  bare  the  serratus  muscle  between  the  side  Dissection 
of  the  chest  and  the  base  of  the  scapula,  the  arm  is  to  be  drawn  ^^.^  "**"' 
from  the  trunk,  so  as  to  separate  the  scapula  from  the  thorax. 
The  nerves  of  the  brachial  plexus  may  be  cut  through  below 
the  second  rib  ;  and  the  fat  and  fascia  should  be  cleaned  from 
the  muscular  fibres. 

The   BERRATUS   MAGNUS   MUSCLE    (fig.    86,  *)  extends   between  Serratus 

the  scapula  and  the  thorax.  It  arises  by  nine  pointed  processes  ^tached  to 
from  the  outer  surface  of  the  eight  upper  ribs,  about  two  inches  ^^^  ribs  and 
frtnn  their  cartilages, — ^the  second  rib  having  two  pieces ;  and 
between  the  ribs  it  takes  origin  from  the  aponeurosis  covering 
the  intercostal  muscles.  The  fibres  converge  towards  the  base 
and  angles  of  the  scapula,  but  fit)m  a  difference  in  their  direction 
the  muscle  appears  to  consist  of  three  parts. 

The  upper  part  is  attached  internally  to  the  first  two  ribe  and  J°d  its 
an  aponeurotic  arch  between  them  ;  and  externally,  to  an  im-  to  form 
pression  on  the  ventral  surface  of  the  upper  angle  of  the  scapxda.  ^^^'^  P"^ 
A  middle  part,  which  is  very  thin,  extends  from  the  next  two 
ribs  (third  and  fourth)  to  the  base  of  the  shoulder  bone.     And  a 
lower  part,  which  is  the  strongest,  is  connected  on  the  one  side 
with   four  ribs    (fifth,    sixth,  seventh,    and   eighth),  where   it 
digitates  with  like  processes  of  origin  of  the  external  oblique 
muscle;  and,   on  the  other  side,   it  is  fixed   into  the   special 
sorface  on  the  costal  aspect  of  the  lower  angle  of  the  scapula. 

The  muscle  is  applied  against  the  ribs  and  the  intercostal  Connec- 
mufides,  and  is  partly  concealed  by  the  pectoral  muscles  and  nSScto. 
the  axillary  vessels  and  nerves  :  in  the  ordinary  position  of 
the  aim  the  scapula  and  the  subscapularis  muscle  are  in  contact 
with  it. 

Action,  The  whole  muscle  acting,  the  scapula  is  carried  for-  use 
wards.     But  the  lower  and  stronger  fibres  can  move  forwards  °°  •cap^i*! 
the  lower  angle,  rotating  the  bone  around  an  axis  through  the 
centre,  and  w^  raise  the  acromion. 
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DiAsecUon         Dissection,  The  intercostal  muscles  wHl  be  brought  into  view 

^SS**^^*^^  by  detaching  the  processes  of  origin  of  the  serratus  from  the 

muscles.       ribe  for  a  couple  of  inches,  and  by  taking  away  the  loose  tissue 

on  the   surface.      Towards   the  front  of  the  chest  is  a  thin 

aponeurosis,  which  is  continued  forwards  from  each   external 

intercostal  muscle  to  the  sternum  ;  this  is  to  be  retained.     Some 

of  the  lateral  cutaneous  nerves  should  be  preserved. 

intettKietai        The  INTERCOSTAL  MUSCLES  are   named  from   their  position 

JJ^^I^ert"  ^*^®^^  *^®  ^^"3'      There  are  two  layers  in  each  space,   but 

neither  occupies  the  whole  length  of  the  space  ;  for  the  greater 

number  of  one  layer  (the  external)  cease  in  front  at  the  costal 

cartilages  ;  and  the  other  (internal)  extend  backwards  only  to 

the  angle  of  the  ribs.     The  direction  of  the  fibres  differs  in  each 

stratum ;  for,  whilst  the  fibres  of  the  external  muscle  pass  very 

obliquely  downwards  and  forwards,  those  of  the  internal  layer 

have  an  opposite  direction  between  the  osseous  parts  of  the  ribs, 

so  that  they  cross. 

The  external  muscle  is  fixed  to  the  outer  margin  of  the  ribs  of 
the  intercostal  space,  and  consists  of  fleshy  and  tendinous  fibres, 
an  or  y ;  Posteriorly  the  fibres  begin  at  or  near  the  tubercle  of  the  rib ; 
and  anteriorly  they  end  short  of  the  middle  line,  but  after  a 
different  manner  in  the  upper  and  lower  spaces.  In  the  intervals 
between  the  true  ribs,  they  cease  near  the  costal  cartilages,  and 
a  thin  aponeurosis  is  continued  onwards  from  the  point  of  ending 
to  the  stemuuL  In  the  lower  spaces  the  muscles  are  continued 
between  the  cartilages  (Theile) ;  and  in  the  last  two  they  reach 
the  end  of  the  ribs. 

Dissection,  The  internal  intercostal  muscle  will  be  seen  by 
cutting  through  and  removing  the  external  layer  and  the  fascia 
in  one  of  the  widest  spaces,  say  the  second  ;  the  muscle  will  be 
recognised  by  the  difference  in  the  direction  of  the  fibres. 

Far  back  between  the  two  muscles,  and  close  to  the  rib 
above,  the  intercostal  nerve  and  artery  will  appear.  A  branch 
of  the  nerve  to  the  surface  (lateral  cutaneous  of  the  thorax) 
should  be  followed  through  the  external  muscle ;  and  the  trunk 
of  the  nerve  is  to  be  traced  forwards  in  one  or  more  spaces  to 
the  sternum  and  the  surface  of  the  thorax. 

The  hinder  part  of  these  muscles  will  be  seen  in  the  dissection 
of  the  back  and  thorax. 

Each  internal  intercostal  muscle,  attached  to  the  inner  border 
of  the  ribs  bounding  the  intercostal  space,  begins  in  front  at 
the  extremity  of  the  ribs,  and  ceases  behind  near  their  angles. 
Posteriorly  the  muscles  do  not  end  at  the  same  distance  from 
the  spine,  for  the  upper  and  lower  approach  nearer  than  the 
middle ;  and,  anteriorly,  in.  the  two  lowest  spacesy  the  miisciilar 
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fibres  are  continuous  with  those  of  the  internal  oblique  of  the  Joina  inter- 
abdomen.     One  surface  is  covered  by  the  external  muscle  and  Seiow!^**"* 
in  part  hj  the  intercostal  vessels  and  nerve ;  and  the  opposite 
soiface  is  in  contact  with  the  pleura. 

Actum,  By  the  alternate  action  of  the  intercostal  muscles  the  uae  of 
libs  are  moved  in  respiration. 

The  external  intercostals  elevate  the  ribs  and  evert  the  lower  outer 
edges,  so  as  to  enlarge  the  thorax  in  the  antero-posterior  and  "a^^^^ies ; 
transverse  directions  :  they  come  into  play  during  inspiration. 

The  intemcU  intercostals  act  in  a  different  way  at  the  side  and  inner  layer, 
fore  part  of  the  chest. 

Between  the  osseous  parts  of  the  rihs  they  depress  and  turn  laterally, 
in  those  hones,  diminishing  in  that  way  the  size  of  the  thorax ; 
and  they  are  brought  into  use  in  expiration. 

Between  the  rib-cartilages  they  raise  the  ribs,  and  become  in  ttont 
muscles  of  inspiration,  like  the  outer  layer. 

If  both  sets  of  muscles  contract  simultaneously  the  motion  of  Both  acting. 
the  ribs  will  be  arrested  ;  or  if  two  or  more  bones  are  broken 
near   the  spinal  column,  the  muscles  of  the  space  or  spaces 
injured  will  be  unable  to  move. 

Dissection,  To  bring  into  view  the  triangularis  stemi  muscle  Diaeection 
and  the  internal  mammary  vessels,  the  cartilages  of  the  true  ^uunmary 
ribs,  except  the  first  and  seventh,  are  to  be  taken  away  with  ▼©•a^i*. 
the  intervening  muscles  on  the  right  side  of  the  body  ;*  but  the 
two  ribs  mentioned  are  to  be  left  untouched  for  the  benefit  of 
the  dissectors  of  the   abdomen   and   head  and   neck.      Small 
arteries  to  each  intercostal  space  and  the  surface  of  the  thorax, 
and  the  intercostal  nerves,  are  to  be  preserved.     The  surface  of 
the  triangularis  stemi  will  be  apparent  when  the  loose  tissue 
and  fat  are  cleaned  from  it. 

The    TRIANGULARIS    8TERNI    is    a    thin    muscle    beneath    the  Triangularis 

costal   cartilages.      It  arises  internally  from  the  side   of  the 
xiphoid  cartilage,  and  the  side  of  the  sternum  as  high  as  the 
third  costal  cartilage ;  usually  also  from  the  lower  three  true 
costal  cartilages.     Its  fibres  are  directed  outwards,  the  upper  <«  in  the 
being  most  oblique,  and  are  inserted  by  fleshy  fasciculi  into  the  attached  to 
true  ribs  except  the  last  two  and  the  first,  at  the  junction  of  the  *^  ^^- 
bone  and  cartilage,  and  into  an  aponeurosis  in  the  intercostal 
spaces. 

The  muscle  is  covered  by  the  ribs  and  the  internal  intercostal 
muBcles,  and  by  the  internal  mammaiy  vessel  and  the  inter- 
coertal  nerves.     It  lies  on  the  pleura.     Its  lower  fibres  touch  2^^- 
those  of  the  transversalis  abdominis. 

Action,  The  muscle  assists  in  depressing  the  anterior  ends  of  Use. 

*  On  the  left  side  the  vesseLi  and  the  muscle  will  have  been  deftxoyed 
hj  ib»  iojeetion  of  the  body. 
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most   of  the  true  ribs ;  and  by  diTniTii«hing  the  size  of  the 
thorax,  it  becomes  an  expiratory  muscle. 

The  internal  mammary  artery  is  a  branch  of  the  snbclavian 
(p.  74),  and  enters  the  thorax  beneath  the  cartilage  of  the  first 
lib.  It  is  continued  through  the  thorax,  lying  beneath  the 
costal  cartilages  and  about  half  an  inch  from  the  sternum,  as  far 
as  the  interval  between  the  sixth  and  seventh  ribs;  there  it 
'  Ogives  externally  a  large  muscular  branch  (musculo-phrenic),  and 
passing  beneath  the  seventh  rib,  enters  the  sheath  of  the  rectus 
muscle  in  the  wall  of  the  abdomen.  In  the  chest  the  artery  lies 
on  the  pleura  and  the  triangularis  stemi,  and  is  crossed  by  the 
intercostal  nerves.  It  is  accompanied  by  two  veins,  and  by  a 
ehain  of  lymphatic  glands.  The  following  hrancKei  take  origin 
in  the  thorax  : — 

A  small  branch  {cmnM  nervi  pkrenict)  arises  as  soon  as  the 
artery  enters  the  chest,  and  descends  to  the  diaphragm  along  the 
phrenic  nerve  :  this  will  be  met  with  afterwards. 
*niwn«ii»iiioi  A  few  small  mediastinal  branches  are  distributed  to  the 
remaiuB  of  the  thymus  gland,  the  pericardium,  and  the  trian- 
gularis stemi  muscle. 

Two  anterior  intercostal  branches  turn  outwards  in  each  space, 
one  beiiig  placed  on  each  border  of  the  costal  cartilages,  and 
terminate  by  anastomosing  with  the  aortic  intercostal  arteries. 

Perforating  branches,  one  or  two  for  each  space,  pierce  the 
tranches,      internal  intercostal  and  pectoral  muscles,  and  are  distributed  on 
the  surface  of  the  thorax  with  the  anterior  cutaneous  nerves  : 
the  lower  branches  supply  the  mamma  in  the  female. 

The  miLsctUo-phrenic  branch  courses  outwards  beneath  the 
cartilages  of  the  seventh  and  eighth  ribs,  and  enters  the  wall  of 
the  abdomen  by  perforating  the  diaphragm  :  it  supplies  anterior 
branches  to  the  lower  intercostal  spaces.  Its  termination  will 
come  in  the  dissection  of  the  abdominal  wall. 

Two  veins  accompany  the  artery  ;  these  join  into  one  trunk, 
which  opens  into  the  innominate  vein. 

The  intercostal  nerves,  seen  now  in  the  anterior  part  of  their 
extent,  are  the  anterior  primary  branches  of  the  dorsal  nerves, 
and  supply  the  wall  of  the  thorax.  Placed  at  first  between  the 
layers  of  the  intercostal  muscles,  each  gives  off  the  lateral 
cutaneous  nerve  of  the  thorax,  about  midway  between  the  spine 
and  the  sternum.  Diminished  in  size  by  ike  emission  of  that 
offset,  the  trunk  is  continued  onwards,  at  first  in,  and  after- 
wards beneath  the  internal  intercostal  muscle  as  far  as  the  aide 
of  the  sternum,  where  it  ends  as  the  anterior  cutaneous  nerve  of 
the  thorax.  Branches  supply  the  intercostal  muscles,  and  the 
triangularis  stemi. 

The  aortic  intercostal  arteries  lie  with  the  nerves  between  the 
strata  of  intercostal  muscles,  and  nearer  the  upper  than  the 
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lower  rib  bounding  the  intercostal  space.     Abont  the  mid  point  bnmoh  into 
of  the  space  (from  before  back)  the   artery  bifurcates : — one  ^^' 
Imnch  follows  the  line  of  the  upper  rib,  and  the  other  descends 
to  the  lower  rib  ;  both  anastomose  anteriorly  with  the  intercostal 
branches  of  the  internal  mammary  artery. 

A  small  cuia/neous  offset  is  distributed  with  the  lateral  cutar  Branches, 
neons  nerve  of  the  thorax  ;  and  other  branches  are  furnished  to 
the  thoracic  walL 

Directions,  The  dissector  of  the  upper  limb  waits  now  the  At  this 
appointed  time  for  the  examination  of  the  thorax.     But  as  soon  JhSSxMd 
as  the  body  is  turned  he  is  to  take  his  share  in  the  dissection  hack  a« 
of  the  Back,  and  to  proceed  with  the  parts  marked  for  him 
in  Chapter  V. 

After  the  back  is  finished  the  limb  is  to  be  detached  from  the 
trunk  by  sawing  the  clavicle  about  the  middli^  and  cutting 
though  the  soft  parts  connected  with  the  scapula. 


diwocted. 


Section  II. 

SCAPULAR  muscles,  VESSELS,  NERVES,  AND  UGAMENTS. 

Position,  After  the  limb  has  been  separated  from  the  trunk  it  Poettioo. 
IB  to  be  placed  with  the  subscapularis  uppermost. 

Dissection,  The  different  muscles  that  have  been  traced  to  the  Diaseetlon 
scapula  in  the  dissection  of  the  front  of  the  thorax  and  the  <>'  muadae 
badcy  are  now  to  be  cleaned,  and  to  be  followed  to  their  inser- 
tion into  the  bone.     A  small  part  of  each,  about  an  inch  in 
length,  should   be   left  for  the*  purpose  of  ascertaining   more 
exactly  the  osseous  attachment. 

Between  the  larger  rhomboid  and  the  serratus  magnus  at  the 
base  of  the  scapula,  run  the  posterior  scapular  artery  and  vein, 
whose  ramifications  are  to  be  traced. 

To  the  borders  and  the  angles  of  the  scapula  the  following  Miwclca  in- 
nniscles  are  connected  : —  serted 

From  the  upper  margin  of  the  scapula  arises  one  muscle,  the  into  upper 
omohyoid.     At  its   origin  that  muscle  is  about  half  an  inch  ShJ^p^ 
wide,  and  is  attached  to  the  edge  of  the  bone  behind  the  notch, 
bat  sometimes  to  the  ligament  which  converts  the  notch  into  a 
foramen. 

The  loioer  margin,  or  costa,  gives  origin  to  the  long  head  of  into  lower 
the  triceps,  and  to  some  fibres  of  the  teres  major ;  but  these  ™*'^ 
attachments  will  be  ascertained  in  the  progress  of  the  dissection. 
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The  hose  of  the  bone  has  inany  muscles  inserted  into  it. 
Between  the  superior  angle  and  the  spine  is  the  levator  angoli 
BcapulsBs.  Opposite  tbe  spine  Umb  ^homboideus  minor  is  fixedL 
Ajid  between  the  spine  and  the  inferior  angle  the  rhomboideus 
major  is  attached  :  the  upper  fibres  of 'this  muscle  end  often 
in  an  aponeurotic  arch,  inicl  are  connected  indirectly  to  the 
bone  by  means  of  an  expansion  from  it.  Internal  to  those 
muscles,  and  inserted  into  the  base  of  the  scapula,  is  the  serratus 
magnus  niuscle. 

On  the  inner  surface  of  the  upper  and  lowar  angles  of  the 

an^of  the  gcapula  the  fibres  of  the  serratus  magnus  are  collected.     On  the 

outer  surface  of  the  inferior  angle  lies  the  teres  major,  which  will 

be  subsequently  seen. 

into  cora-      '    ^^  insertion  of  the  small  pectoral  muscle  into  the  fore  pot  of 

ouidproueas.  ^^  upper  sufface  of  the  coracoii  process  may  be  ascertained  at 

this  stage  of  the  dissection. 

Dissection,  By  the  separation  of  the  serratus  frmt  the  sub- 
scapularis  a  thin  fascia  comes  into  view,  which  belongs  to  the 
last  muscle,  and  is  fixed  to  the  bone  around  its  margins  :  after  it 
has  been  observed,  it  may  be  removed. 

The  subscapularis  muscle  is  to  be  followed  forwards  to  its 
***^  insertion   into   the   humertis.     Next,    the   axillary  vessels  and 

nerves,  and  the  offsets  of  these  to  the  muscles,  should  be  well 
cleaned. 

The  SUBSCAPULARIS  MUSCLE  occupies  the  under  surface  of  the 
scapula,  and  is  concealed  by  that  bone  when  the  limb  is  in  its 
natural  })08ition.  The  muscle  arises  from  the  concave  surface  on 
the  ventral  aspect  of  the  scapula,  except  at  the  angles,  and  this 
attachment  reaches  forwards  nearly  to  the  neck;  it  is  attached 
also  to  the  ridges  of  the  bone  by  tendinous  processes.  Externally 
it  is  inserted  by  a  tendon  into  the  small  tuberosity  of  the  hume- 
rus, and  by  fleshy  fibres  into  the  neck  for  nearly  an  inch  below 
that  process. 

By  one  surface  the  muscle  bounds  the  axilla,  and  is  in  con- 
tact with  the  axillary  vessels  and  nerves  and  the  serratus  magnus. 
By  the  other,  it  rests  against  the  scapula  and  the  shoulder  joint ; 
and  between  its  tendon  and  the  root  of  the  coracoid  process  is  a 
bursa,  which  communicates  generally  with  the  synovial  mem- 
brane of  the  joint.  The  lower  border  projects  much  beyond  the 
bone ;  it  is  contiguous  to  the  teres  major,  the  latissimus  doisi, 
and  the  long  head  of  the  triceps  :  along  this  border  is  the  rab- 
scapular  artery,  which  here  gives  backwards  its  dorsal  branch. 

Action.  It  rotates  in  the  hanging  limb;  and  when  the  humerus 
is  raised  it  depresses  the  bone. 

If  the  humerus  is  fixed  the  subscapularis  supports  the  shoulder 
joint  with  the  other  scapular  muscles. 

Dissection,  The  subscapular  muscle  is  to  be  separated  next  from 
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bone  ;  and  as  it  is  raised  its  tendinous  processes  of  origin,  the 
connection  between  its  tendon  and  the  capsule  of  the  shoulder 
jobt,  and  the  bursa,  are  to  be  observed.  A  small  arterial  anas- 
tomosis on  the  ventral  soifiace  of  the  bone  is  to  be  disstcted  qnt 
at  the  same  time.  k 

Tho  infr<ucapular  artery  ramifiei  on  the  ventral  sm&ce  of  the  ^mtoi  infra- 
scapula,  and  is  an  offset  of  the  doisal  branch  of  the  subscapular  ^nezy. 
▼easel  (p.  265).    It  enters  beneath  the  subscapularis  muscle,  and 
forms  an  anastomosis  with  small  twigs  of  the  supra  and  posterior 
scapular  brandbok 

Pontion,  The' examination  of  the  muscles   on   the  opposite  Pos^tton  of 
snjface  of  the  scapula  may  be  next  undertaken.     For  this  pur- 
pose the  scapula  is  to  be  turned  over  ;  and  a  block,  whidi  is  deq» 
enoif^  to  make  the  shoulder  prominent,  is  to  be  placed  betwe«i 
that  bone  and  the  arm. 

Disteetion,  The  skin  is  to  be  ifemoved  ftom  the  prominence  of  Diwction 
the  shouldKr,  by  beginning  in  front  at  the  anterior  border  of  the  shoulder. 
deltoid  muscle.     After  its  removal  some  small  cutaneous  nerves 
axe  to  be  found  in  the  fat :  the  upper  of  these  extend  over  the 
acromion;  and  another  comes  to  the  surface  about  half  way  down 
the  posterior  border  of  the  deltoid  muscle. 

Superficial  nerves.  Branches  of  nerves,  super-acromicU  (fig.  55,*),  Cutaneous 
descend  to  the  surface  of  the  shoulder  from  the  cervical  plexus  "®^^®*- 
(p.  60).     A  cutaneous  branch  of  the  circumflex  nerve  turns  for- 
wards with  a  small  companion  artery  from  beneath  the  posterior 
border  of  the  deltoid,  and  supplies  the  integuments  covering  the 
lower  two  thirds  of  the  muscle  (fig.  65,  *). 

Dissection,  The  fat  and  fascia  are  now  to  be  taken  from  the  Dinection 
fleshy  deltoid,  its  fibres  being  made  tense  at  the  same  time,  muscle. 
Beginning  at  the  anterior  edge  of  the  muscle,  the  dissector  is  to 
carry  the  knife  upwards  and  downwards  in  the  direction  of  the 
fibres,  in  order  that  its  coarse  muscular  fasciculi  may  be  more 
easily  cleaned.  As  the  posterior  edge  is  approached,  the  cuta- 
neous nerve  and  artery  escaping  from  beneath  are  to  be  dissected 
out  and  left. 

At  the  same  time  the  fascia  may  be  removed  from  the  back  of 
the  scapula,  so  as  to  denude  the  teres  major  and  a  part  of  the 
in£cBspinatus  muscle. 

The  DELTOID  MUSCLE  is  triangular  in  form,  with  the  base  at  Deltoid 
the  scapula  and  clavicle,  and  the  apex  at  the  humerus.     It  arises  ^T?*" 
fraOL  nearly  all  the  lower  edge  of  the  spine  of  the  scapula,  from  ""*^' 
the  anterior  edge  of  the  acromion,  and  from  the  outer  half  or 
third  of  the  clavicle.     Its  fibres  converge  to  a  tendon,  which  is 
inserted  into  a  triangular  impression,  two  to  three  inches  long  and  InaertioiD. 
about  one  inch  wide  at  the  base,  above  the  middle  of  the  outer 
BQitace  of  the  humerus. 

The  anterior  border  is   contiguous  to  the  pectoralis  mapT  kdVwc«i\. 
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muscle  and  the  cephalic  vein ;  and  the  posterior  rests  on  the 
infraBpinatus  and  triceps  muscleaf  The  origin  of  the  nmscle  cor- 
responds with  the  attachment  of  the  trapezius  to  the  bones  of  the 
shoulder ;  the  insertion  is  united  with  the  tendon  of  the  pecto- 
raliB  major,  and  a  fasciculus  of  the  brachialis  anticus  is  attached 
on  each  side  of  it. 

Action.  The  whole  muscle  raises  the  humerus,  and  abducts  it 
from  the  trunk.  The  limb  being  raised,  the  anterior  fibres  will 
carry  it  forwards,  and  the  posterior  fibres  backwards. 

When  the  humerus  is  fixed  as  in  climbing,  the  muscle  assists 
in  supporting  the  weight  of  the  body,  and  strengthening  the  joint. 

Dissection.  The  deltoid  is  to  be  divided  near  its  origin,  and  to 
he  thrown  down  as  much  as  the  circumflex  vessels  and  nerve 
^^ipeath  will  permit.  As  the  muscle  is  raised  a  large  thick 
bursa  between  it  and  the  head  of  the  humerus  comes  into 
sight.  The  loose  tissue  and  fat  are  to  be  taken  away  from  the 
circumflex  vessels  and  nerve ;  and  the  remains  of  the  bursa  are 
to  be  removed.    The  insertion  of  the  muscle  should  be  examined. 

Parti  covered  by  deltoid.  The  deltoid  conceals  the  head  and 
upper  end  of  the  humerus,  and  those  parts  of  the  dorsal  scapular 
muscles  which  are  fixed  to  the  great  tuberosity.  A  large  bursa, 
sometimes  divided  into  sacs,  intervenes  between  the  head  of  the 
humerus  and  the  under  surface  of  the  deltoid  muscle  and  the 
acromion  process.  Below  the  head  of  the  bone  are  the  circum- 
flex vessels  and  nerve,  and  the  upper  part  of  the  biceps  muscle. 
In  front  of  the  himierus  is  the  coracoid  process  with  its  muscles. 

Dissection.  By  following  back  the  posterior  circumflex  vessels 
and  nerve  through  a  space  between  the  humerus  and  the  long 
head  of  the  triceps,  their  connection  with  the  axillary  trunks  will 
be  arrived  at.  In  clearing  the  fat  from  the  space  a  branch  of  the 
nerve  to  the  teres  minor  muscle  is  to  be  sought  close  to  the 
border  of  the  scapula,  where  it  is  surrounded  by  dense  fibrous 
tissue. 

Arching  outwards  in  front  of  the  neck  of  the  humerus,  is  the 
small  anterior  circumflex  artery  :  this  is  to  be  cleaned. 

The  circumflex  arteries  are  the  last  branches  of  the  axillary 
trunk,  and  arise  near  its  termination  (p.  265).  They  are  two 
in  number,  and  are  named  anterior  and  posterior  from  their 
position  to  the  neck  of  the  humerus. 

The  anterior  branch  is  a  small  artery,  which  courses  trans- 
versely outwards  beneath  the  coraco-brachialis  and  biceps  muscles, 
and  ascends  in  the  bicipital  groove  to  the  articulation  and  the 
head  of  the  humerus :  it  anastomoses  in  front  of  the  humerus 
with  small  offsets  of  the  posterior  circimiflex. 

The  posterior  circumflex  artery  is  larger  in  size,  and  arises 
opposite  the  border  of  the  subscapular  muscle.  It  winds  back- 
warda  through  a  space  between  the  humerus  and  the  long  head 
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of  the  triceps,  and  is  distributed  chiefly  to  the  deltoid  muscle,  in 
which  it  anastomoses  with  the  acromial  thoracic  artery. 

Branches  are  given  from  it  to  the  head  of  the  humerus  and  the  Its  offsets. 
shoulder  joint,  and  to  anastomose  with  the  anterior  circumflex 
arteiy.     It  supplies  branches  likewise  to  the  teres  minor,  the  long 
head  of  the  triceps,  and  the  integuments. 

The  circumflex  nerve  leaves  the  arm-pit  with  the  artery  of  the  one  circum- 
same  name  by  turning  round   the  border   of   the  subscapular  ^^  ^^^^ » 
muscle  (fig.  67)  (p.  266),  and  bends  forwards  round  the  neck  of  ends  in 
the  humerus,  beneath  the  deltoid  muscle  in  which  it  ends.  Many  deltoid- 
and  large  branches  enter  the  deltoid,  and  terminate  in  it,  with 
the  exception  of  one  or  two  filaments  that  pierce  the  fibres  and 
become  cutaneous. 

Branches,  In  the  axilla  it  gives  an  articular  filament  to  the  Branches : 
under  part  of  the  shoulder-joint.     Behind  the  humerus  it  fur-  "^^*^^^*'"» 
niahes  an  offset  to  the  teres  minor,  which  has  a  reddish  gangliform  to  teres, 
swelling  on  it.     And  at  the  edge  of  the  deltoid  it  gives  origin  to 
the  cutaneous  nerve  before  noticed.  cutaneous. 

The  INFRASPINATUS  MUSCLE  occupies  the  infraspinal  part  of  inft-aspina- 
the   scapula,    and  extends  to  the  head  of  the  humerus.     The  frojj*^*** 
muscle  arises  from  the  infraspinal  fossa,  except  at  three  spots,  f^f.^  ^f  t^^^t 
viz.  the  neck,  and  the  lower  angle  and  inferior  border  where  the  i**™® » 
teres  muscles  are  attached  ;  it  arises  also  from  the  lower  side  of 
the  spinous  process,  and  from  the  special  fascia  covering  the 
surface.     Its  fibres  converge  to  a  tendon,  which  is  inserted  into  Insertion. 
the  middle  impression  on  the  great  tuberosity  of  the  humerus, 
and  joins  the  tendons  of  the  supraspinatus  and  teres  minor. 

A  part  of  the  muscle  is  subcutaneous,  and  the  fibres  arising  partly 
from  the  spine  of  the  scapula  overlay  the  tendon  :  the  upper  ^SlSi^  ^ 
portion  is  concealed  by  the  deltoid  ;  and  the  lower  end,  by  the 
latissimus  dorsL    The  lower  border  is  parallel  to  the  teres  minor.  Other  con- 
with  which  it  is  sometimes  united.     The   muscle  lies  on   the  ^^ 
scapula  and  the  humero-scapular  articulation,  but  between  it  and 
the  joint  is  a  small  bursa.     The  subsequent  dissection  will  show 
how  far  the  muscle  is  separated  from  the  bone,  at  the  front  of 
the  infraspinal  fossa,  by  vessels  and  nerve,  and  the  fat. 

Action,  With  the  humerus  hanging  it  acts  as  a  rotator  out-  Use. 
wards  ;  and  when  the  bone  is  raised  it  will  move  the  same  back- 
wards in  concert  with  the  hinder  part  of  the  deltoid. 

The  TERES  MINOR  is  a  narrow  fleshy  slip,  which  is  often  Teres  minor 
united  inseparably  with  the  preceding  muscle,  along  whose  lower  the  scapula. 
border  it  lies.     It  arises  on  the  dorsum  of  the  scapula  from  a 
special  surface  along  the  upper  two  thirds  of  the  inferior  costa  of 
the  bone,  and  from  the  investing  fascia  ;  and  it  is  inserted  by  a  Insertion. 
tendon  into  the  lowest  of  the  three  marks  on  the  great  tuberosity 
of  the  humerus,  as  well  as  by  fleshy  fibres  into  the  humerus 
below  that  spot — about  an  inch  altogether. 
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This  muscle  is  partly  covered  by  the  deltoid ;  it  rests  on  the 
long  head  of  the  triceps  and  the  idioulder  joint  Underneath  it 
the  dorsal  branch  of  the  subscapular  artery  turns. 

Action,  The  arm  hanging  the  muscle  rotates  it  out  and  moves 
it  back ;  the  arm  being  raised  the  teres  depresses  the  humerus. 

In  climbing  it  supports  the  joint  like  the  preceding  scapular 
muscles. 

The  TERES  MAJOR  muscle  is  extended  from  the  inferior  angle 
of  the  scapula  to  the  himierus.  Its  origin  is  from  the  rough 
surface  on  the  dorsum  of  the  bone  at  the  inferior  angle ;  from 
the  inferior  costa  as  far  forwards  as  an  inch  from  the  long  head 
of  the  triceps  ;  and  from  the  fascia  covering  the  teres  minor.  The 
fibres  end  in  a  tendon  which  is  inserted  partly  into,  and  partly 
behind  the  inner  edge  of  the  bicipital  groove  of  the  humerus. 

This  muscle  assists  in  forming  the  posterior  fold  of  the  axilla ; 
and  is  situate  beneath  the  axillary  vessels  and  nerves  near  the 
humerus.  At  its  origin  it  is  covered  by  the  latissimus  dorsi. 
The  upper  border  is  contiguous  to  the  subscapularis  muscle,  and 
the  lower  is  received  into  a  hollow  formed  by  the  fibres  of  the 
latissimus  dorsi.  At  the  humerus  the  tendon  of  the  muscle  is 
one  inch  and  a  half  to  two  inches  wide,  and  is  placed  behind  that 
of  the  latissimus  :  the  two  are  separated  above  by  a  bursa;  but 
they  are  united  below,  and  an  expansion  is  sent  from  them  to 
the  fascia  of  the  arm.  A  second  bursa  Kes  between  the  tendon 
and  the  bone. 

Action,  If  the  limb  hangs  it  is  rotated  inwards  by  the  muscle, 
and  is  carried  back  behind  the  trunk.  The  humerus  being  raised, 
the  muscle  depresses  and  adducts  it. 

With  the  limb  fixed  by  the  hand  the  teres  'vsdll  cause  the  lower 
angle  of  the  scapula  to  move  forwards. 

Below  the  scapula  (inferior  costa),  where  the  teres  muscles 
separate  from  one  another,  is  a  triangular  interval,  which  is 
bounded  in  front  by  the  shaft  of  the  humerus,  and  above  and 
below  by  the  teres  muscles.  This  space  is  divided  into  two  by 
the  long  head  of  the  triceps.  Through  the  anterior  part,  which 
is  of  a  quadrilateral  shape,  the  posterior  circumflex  vessels  and 
the  circumflex  nerve  pass :  and  through  the  posterior  smaller 
and  triangular  space,  the  dorsal  branch  of  the  subscapular  artery 
turns. 

Dissection,  In  order  that  the  acromion  process  may  be  sawn 
through  to  expose  the  supraspinatus  muscle,  the  ligaments  of  the 
scapula  and  clavicle,  which  would  be  injured  by  such  a  proceed- 
ing, should  be  next  dissected. 

One  ligament  (coraco-clavicular)  ascends  from  the  coracoid  pro- 
cess to  the  imder  part  of  the  clavicle :  on  removing  the  areolar 
tissue  it  will  be  seen  to  consist  of  two  parts,  anterior  and  poste- 
nor,  differing  in  size,  and  in  the  direction  of  the  fibres. 


LIGAMENTS  OP  THE  CLATICLE. 

A  capealsT  Ugament,  onnectiiig  the  outer  end  of  the  clavicle 
with  the  acromion,  will  be  recognised  by  taking  away  the  fibres 
of  the  trapeziaB  and  deltoid  muscles. 

Another  strong  band  (coraco-acromial)  pasaing  transTereely 
between  the  acromion  anA  the  corocoid  process;  and  a  small 
Cascicnlus  (poateiior  proper  ligament),  placed  over  the  notch  in 
the  snpeiior  costs,  are  then  to  be  di;fined. 

LiOAMENTB  OF  THE  CLAVICLE  AND  ScAPULA.  The  clavide  ill 
connected  to  the  scapola  hy  a  diatioct  joint  with  the  acromion, 
and  by  a  strong  ligament  (coraco-clavicular)  between  it  and  the 
coracoid  process. 


DnianofUie 


The    taraco-eiaeietUaT   bgomcnt   consiBts  of   two   parts,    each  Conco-cbi- 
having  a  different  direction  and  designation  'icuUi  ii» 

The  posterior  piece  (6g   63, '),  c^ed  conoid  from  ita  shape,  is  ■conical 
fixed  by  its  apei  to  the  pootenor  and  inner  part  of  the  coracoid 
process  ;  and  by  ita  base  to  the  tubercle  and  the  contiguous  part 
of  the  under  surface  of  the  clavicle,  at  the  junction  of  the  outer 
with  the  middle  third  of  the  bone. 

The  anterior  part  (fig.  63, '),  trapaoid  ligament,  is  larger  than  uidi*i]uu« 
tlie  conoid  piece  :  it  is  connected  inferiorly  to  the  inner  border  P*""- 
of  the  coracoid  process  along  the  hinder  half;    and  superiorly 
to  tlie  line  on  the  under  surface  of  the  clavicle  which  extends 
outwards  from  the  tubercle  before  mentioned.      The  two  pieces 

*  ligaments  of  the  elaiiclc  and  BcapnlA,  and  of  the  shoulder  joint 
(altered  from  Bonrgety  and  Jwob).  I.  Coiioid  ligament.  2.  Trapeioid  liga- 
went.     S.  AntCTtor  ligMneut  of  tbe  Kapola.     4.  Poeterior  scapular  liga- 
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of  the  ligament  are  united  posteriorly,  but  are  separated  by  an 
interval  in  front. 

Use.  The  two  parts  of  the  ligament  support  the  scapula  in  a 
state  of  rest ;  they  serve  also  to  restrain  the  rotatory  movements 
of  that  bone.  When  the  acromion  is  rotated  down,  the  motion  is 
checked  by  the  trapezoid  band  ;  and  when  upwards,  by  the  conoid 
piece. 

Acromio-claviciUar  articulation.  The  articular  surfaces  of  the 
clavicle  and  acromion  process  of  the  scapula  are  retained  in  con- 
tact by  a  capsule  formed  of  strong  fibres.  Some  of  the  fibres 
are  thicker  above  and  below,  and  are  considered  to  constitute  a 
8Uj)erior  and  an  inferior  ligament. 

An  interarticular  fibro-cartilage  is  generally  found  between  the 
bones  at  the  upper  part  of  the  joint ;  but  sometimes  it  forms  a 
complete  interarticular  septum.  If  the  fibro-cartilage  is  perfect, 
and  synovial  there  are  two  synovial  membranes  present  in  the  joint ;  if  it  is 
imperfect,  there  is  only  one.  The  joint  should  be  opened  to  see 
the  cartilage  and  the  synovial  membrane. 

Movements.  In  this  articulation  there  are  limited  to  and  fro, 
and  up  and  down  movements. 

Besides,  there  is  a  gliding  movement  of  the  acromion  on  the 
clavicle  in  rotation  of  the  scapula.  For  instance,  when  the  acro- 
mion is  depressed,  its  articular  surface  moves  from  above  dow^l 
at  the  fore  part  of  the  joint,  and  from  below  up  at  the  back. 
When  the  acromion  is  elevated  the  surface  moves  in  exactly  the 
opposite  way. 

Scapular  Ligaments.  The  special  ligaments  of  the  scapula 
are  two  in  number,  anterior  and  posterior,  and  extend  from  one 
part  of  the  bone  to  another. 

The  posterior  ligament  (fig.  53,  *)  is  a  narrow  fasciculus  of 
fibres  stretching  across  the  notch  in  the  upper  costa  of  the 
scapula.  By  one  end  it  is  attached  to  the  base  of  the  coracoid 
process,  and  by  the  other  to  the  costa  behind  the  notch.  It 
converts  the  notch  into  a  foramen,  through  which  the  supra- 
scapular nerve  passes. 

The  anterior  or  coraco-acromial  ligament  (fig.  53,  *)  is  triangular 
in  form,  and  extends  transversely  between  the  acromion  and  the 
coracoid  process.  Externally  it  is  inserted  by  its  point  or  apex 
into  the  tip  of  the  acromion ;  and  internally,  where  it  is  much 
wider,  it  is  attached  to  all  the  outer  border  of  the  coracoid  pro- 
cess, reaching  backwards  to  the  capsule  of  the  shoulder  joint. 
The  ligament  consists  usually  of  two  thickened  bands,  anterior 
and  posterior,  with  a  thin  intervening  part. 

It  forms  j)art  of  an  arch  by  its  position  above  the  shoulder 
joint,  which  stops  the  ascent  of  the  head  of  the  humerus. 

Dissection.  To  lay  bare  the  supraspinatus  muscle,  the  acromion 
process  is  to  he  sawn  through,  and  to  be  turned  aside  with  the 


Lipramenffl 
of  scapula. 


Posterior 
and 


anterior : 


this  is 
formed  of 
two  pieces. 

Use. 
DLssectioii. 


THE  SUPRASPINATUS  MUSCLE.  279 

outer  end  of  the  clavicle.     A  strong  fascia  covers  the  surface  of 
the  muscle ;  this  is  to  be  taken  away  after  it  has  been  observed. 

The  SUPRASPINATUS  MUSCLE  has  the  same  form  as  the  hollow  Suprupiiin- 
of  the  bone  that  it  fills.     It  arises  from  the  surface  of  the  supra-  *"* ' 
spinal  fossa  of  the  scapula,  except  from  the  cervical  part ;  from  ^^  ° 
the  upper  side  of  the  spine  of  the  bone ;  and  from  the  fascia 
covering  the  surface.     Its  fibres  end  in  a  tendon,  which  crosses 
over  the  shoulder  joint,  and  is  inserted  into  the  upper  impression  i»  inserted 
on  the  great  tuberosity  of  the  humerus.  rus. 

The  muscle  is  concealed  by  the  trapezius  and  the  acromion  Connoc- 
process  ;  and  it  rests  upon  the  scapula,  the  shoulder  joint,  and    ^'"' 
the  suprascapular  vessels  and  nerve.     Its  tendon  joins  that  of 
the  infraspinatus  at  the  attachment  to  the  humerus. 

Action.  It  comes  into  action  with  the  deltoid  in  raising  the  Use. 
limb,  and  supporting  the  joint. 

Dissectimi,  The  vessels  and  nerves  on  the  dorsum  of  the  scapula  Dissection 
will  be  traced  by  detaching  from  behind  forwards  the  supra  and  puUr  ves- 
infraspinatus  muscles  from  the  bone.     In  the  supraspinal  fossa  "^^ 
are  the  suprascapular  vessels  and  nerve,  which  are  to  be  followed 
beneath  the  acromion  to  the  infraspinal  fossa ;  and  entering  the 
infraspinal  fossa,  beneath  the  teres  minor  muscle,  is  the  dorsal 
branch  of  the  subscapular  artery.      The  anastomosis  between 
those  vessels  should  be  carefully  cleaned. 

The  suprascapular  artery  is  derived  from  the  subclavian  trunk,  Suprascapu- 
and  is  one  of  the  branches  of  the  thjToid  axis  (p.  75).     After 
a  short  course  in  the  neck  it  crosses  over  the  ligament  at  the 
superior  costa,  and  crossing  beneath  the  supraspinatus  muscle, 
ends  in  the  infraspinal  fossa,  where  it  gives  offsets  to  the  infra-  ends  in 
spinatus  muscle  and  the  scapula,  and  anastomoses  with  the  dorsal  tuI^tSi^ 
branch  of  the  subscapidar,  and  the  posterior  scapular  artery  of 
the  subclavian. 

Beneath  the  supraspinatus  it  furnishes  a  supra^nal  branch  giree  % 
for  the  supply  of  the  muscle,  the  bone,  and  the  shoulder  joint.      brSSJJ? 

The  companion  vein  of   the  suprascapular  artery  joins  the  voin. 
external  jugular  vein. 

The  suprascapular  nerve  is  a  branch  of  the  brachial  plexus  Suprascapu- 
(p.  77).     When  it  reaches  the  costa  of  the  scapula,  it  enters  the 
supraspinal  fossa  beneath  the  posterior  special  ligament     In  the 
fossa  it  supplies  two  branches  to  the  supraspinatus ;  and  the  brancho*. 
nerve  is  continued  finally  beneath  a  fibrous  band  to  the  infra- 
spinatus muscle,  in  which  it  ends. 

The  nerve  gives  some  articular  filaments  to  the  shoulder  joint,  Articular. 
and  other  offsets  to  the  scapula. 

The  posterior  scapular  artery  runs  along  the  base  of  the  scapula  P*wterlor 
beneath  the  rhomboid  muscles,  furnishing  offsets  to  them  and      ^^' 
the  Burfiaces  of  that  bone.     It  is  more  fully  noticed  with  the 
dissection  of  the  BacL 
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Doraal  The  dorsal  branch  of  the  iubscapular  artery  (p.  265)  tains 

subS^puiar  backwards  below  the  inferior  costa  of  the  scapula,  through  the 
*rtery.  posterior  of  the  two  spaces  between  the  teres  muscles.  Entering 
the  infraspinal  fossa  beneath  the  teres  minor,  it  supplies  that 
muscle  and  the  infraspinatus,  and  communicates  with  the  supra- 
scapular artery.  This  vessel  sends  a  branch  along  the  dorsum 
of  the  scapula  between  the  teres  muscles,  towards  the  inferior 
angle  of  the  bone,  where  it  anastomoses  with  the  posterior  scapu- 
lar arteiy. 


Section  III.  * 


THE  FRONT  OF  THE  ARM. 


Seek  super- 
ficial velna. 


Position  Position,    For  the  dissection  of  the  superficial   vessels  and 

nerves  on  the  front  of  the  arm  the  limb  should  lie  flat  on  the 
table,  with  the  front  uppermost, 
and  incl-  Dissection.  The  skin  is  to  be  raised  from  the  fore  and  hinder 

sionsinthe  parts  of  the  arm  and  elbow  joint.  To  allow  of  its  reflection, 
make  one  incision  along  the  centre  of  the  limb  as  far  as  two 
inches  below  the  elbow ;  and  at  the  termination,  a  second  cut 
half  round  the  forearm.  Strip  now  the  skin  from  the  limb,  as 
low  as  the  ti'onsverse  incision,  so  that  tlie  fat  or  superficial  fascia 
which  contains  the  cutaneous  vessels  and  nerves  may  be  denuded. 
Between  the  skin  and  the  prominence  of  the  olecranon  a  bursa 
may  be  seen. 

The  cutaneous  veins  (fig.  64)  may  be  sought  first  in  the  fat. 
These  vessels  are  very  numerous  below  the  bend  of  the  elbow, 
as  they  issue  from  beneath  the  integument.  One  in  the  centre 
of  the  forearm  is  the  median  vein,  which  bifurcates  rather  below 
the  elbow.  External  to  this  is  a  small  vein  (radial) ;  and  in- 
ternal to  it  are  the  anterior  and  posterior  ulnar  veins,  coming 
from  the  front  and  back  of  the  forearm.  In  the  arm  these  veins 
are  united  into  two ;  one  (basilic)  is  to  be  followed  along  the 
inner  border  of  the  biceps,  and  the  other  (cephalic)  along  the 
outer  side  of  the  muscle. 

The  cutaneous  nerves  may  be  next  traced  out.  As  they  appear 
through  the  deep  fascia  they  lie  beneath  the  fat ;  and  this  layer 
must  be  scraped  through  to  find  them. 

On  the  outer  side  of  the  arm  (fig.  65),  about  its  middle,  two 
external  cutaneous  branches  of  the  musculo-spiral  are  to  be 
sought.  In  the  outer  bicipital  groove,  in  front  of  the  elbow  or 
rather  below  it,  the  cutaneous  part  of  the  musculo-cutaneous 
nerve  will  be  recognised. 
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On  the  inner  part  of  the  limb  the  nerves  to  the  nii&ce  are  mi 
more  numerous.  Taking  the  basilic  vein  as  a  gnide,  the  internal  ^ 
CQtaneous  nerve  of  the  forearm  will  be  found  hj  its  side,  about 
the  middle  of  the  arm. ;  and  lather  external  to  this  nerve  ii  a 
.  imall  cutaneous  offset  from  it,  which  pierces  the  fascia  higher 
up.  Scrape  through  the  fat  lietiind  the  internal  cutaneous  in 
the  lower  third  of  the  arm  for  the  small  nerve  of  Wrisberg ;  and 
in  the  upper  third  seek  the  small  nerves  that  have  been  already 
met  with  in  the  dissection  of  the  axilla,  viz.,  the  inlercosto- 
hmneral,  and  the  internal  cutaneous  of  the  musculo-spiral. 

The  tuptrfidal  fascia  forms  a  continuous  investment  for  the  81 
limb,  but  it  is  thicker  in  front  of  the  elbow  llian  in  the  other 
parts  of  the  arm.     In  that  spot  it  encloses  the  superficial  vessela 
uid  Ijmphatics,  and  may  be  divided  into  two  layers. 

Cutaneous  Veins.  The  position  and  the  connections  of  the  Ti 
nperficial  veins  in  front  of  the  elbow  ale  to  be  attentively  noted  ™ 
by  the  dissector,  because  the  opeiation 
of  venesection  is  practised  in  one  of  Fig  Gl.* 

The  median  vein  of  the  forearm 
(Sg.  64, ')  divides  into  two  branches, 
internal  and  external,  rather  below 
the  bend  of  the  elbow ;  and  at  its  point 
of  division  it  is  joined  by  an  offset 
from  a  deep  vein.  The  internal 
branch  (median  basilic)  crosses  to  the 
inner  border  of  the  biceps,  and  unites 
with  the  ulnar  veins  (3)  to  form  the 
basilic  vein  of  the  inner  side  of  the 
um.  The  external  branch  (median 
cephalic)  is  usually  longer  than  the 
Other,  and  by  its  junction  with  the 
radial  vein  (7)  gives  rise  to  the  cephalic 
vein  of  the  arm. 

The  connections  of  the  two  veins 
into  which  the  median  bifuivates,  are 
described  below  ;— 

The  maiian  cephalic  vein  (fig.  54)  is  directed  obliquely  ont-  J^^^^ 
wards,  and  ties  over  the  hollow  between  the  biceps  and  the  outer  of  medijui 
mass  of  muscles  of  the  forearm.     Beneath  it  is  the  tnmk  of  the  "'i**'!^ 

*  Cataneoas  veins  and  nerrn  s,t  the  bend  of  the  elboir.  (From  Qoain's 
"Atteriea.")>'l.  Median  basilic  vein.  2.  H«dian  vein  of  the  forearm 
Ufimatiiig.  S.  Aoterior  ulnar  Teias.  4.  Cephalic  vein  formed  b;  radial 
from  bdiiad  and  the  median  cephalic  in  front  The  mnscalo-cataoeaos 
BCTve  ii  bj  the  side  of  it  G.  Builic  Tein  ;  with  the  large  internal  cata- 
necms  nerve  h;  its  aide.  6.  Brachial  artery,  with  its  companiOD  lein*  (one 
cat).    7.  Radial  vein. 
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musculo-cutaneous  nerve ;  and  over  it  some  small  offsets  from 
that  nerve  are  directed.     This  vein  is  altogether  removed  from 
the  brachial  artery,  and  is  generally  smaller  than  the  median 
basilic  vein.     If  opened  with  a  lancet,  it  does  not  generally  yield 
much  blood,  in  consequence  of  its  position  in  a  hollow  between 
muscles  rendering  compression  of  it  very  uncertain  and  difficult, 
and  of  the         The  median  basilic  vein   ( fig.   64,  *)  is  usually  more   hori- 
Siic  veiu*    zontal  in  direction  than  the  preceding,  and  crosses  the  brachial 
artery  as  it  tends  to  the  inner  side  of  the  limb.     It  is  larger 
than  the  corresponding  vein  of  the  outer  side  of  the  arm,  and  is 
firmly  supported  by  the  underlpng  fascia, — the  aponeurosis  of 
the  ann,  strengthened  by  fibres  from  the  biceps  tendon,  inter- 
vening between  it  and  the  brachial  vessels.     Branches  of  the 
internal  cutaneous  nerve  lie  beneath  it,  and  some  twigs  of  the 
same  nerve  are  placed  over  it. 
Venesection       '^^  median  basilic  is  the  vein  on  which  the  operation  of 
Upractiflod  bloodletting  is  commonly  performed.      It  is  selected  in  conse- 
toincii.        quence  of  its  usually  larger  size  and  more  superficial  position, 
and  the  ease  with  which  it  may  be  compressed ;  but  from  the 
close  proximity  of  the  vein  to  the  brachial  vessels,  the  spot  chosen 
for  the  venesection  should  not  be  immediately  over  the  trunk  of 
the  artery. 
Basilic  vein       The  basilic  vein  (fig.  54,  *),  commencing  near  the  inner  condyle 
aSleo?'       of  the  humerus  in  the  manner  before  said,  ascends  near  the  inner 
the  arm.       border  of  the  biceps  muscle  to  the  middle  of  the  arm,  where  it 
passes  beneath  the  deep  fascia,  and  is  continuous  with  the  axillar}*^ 
vein.     In  this  course  it  lies  to  the  inner  side  of  the  brachial 
artery. 
Cephalic  The  cephalic  vein  (fig.  64,  *)  is  derived  chiefly  from  the  ex- 

outer*8ide  of  temal  branch  of  the  median,  for  the  radial  vein  is  oftentimes 
the  arm.       yery  small.      It  is  continued  to  the  shoulder  along  the  outer 
side  of  the  biceps,  and  sinks  between  the  deltoid  and  pectoral 
muscles,  near  the  clavicle,  to  open  into  the  axillary  vein. 
Superficial         The  superficial  lymphatics  of  the  arm  lie  for  the  most  part 
lymphatics,  ^long  the  basilic  vein,  and  enter  into  the  glands  of  the  axilla. 
A  few  lymphatics  accompany  the  cephalic  vein,  and   passing 
between  the  pectoral  and  deltoid  muscles,  end  as  the  others  in 
the  axillary  glands. 
Glands.  One  or  more  superficial  lymphatic  glands  are  commonly  found 

near  the  inner  condyle  of  the  humerus. 
The  auper-  CUTANEOUS  Nerves.  The  superficial  nerves  of  the  arm  appear 
ficiai  nerves.  ^^  ^j^^  inner  and  outer  sides,  and  spread  so  as  to  cover  the  8ui> 
face  of  the  limb.  With  one  exception  (interposto-humeral)  all 
are  derived  from  the  brachial  plexus,  either  as  distinct  branches, 
or  as  offsets  of  other  nerves.  On  the  outer  side  of  the  limb  are 
branches  of  the  musculo-spiral  and  musculo-cutaneous  nerves. 
On  the  ixmer  side  are  two  internal  cutaneous  nerves,  large  and 
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small,  (from  the  pleius),  a  third  mtemal  cutaneous  from  the 
mueculo-Bpiral,  and  the  intercosto-humeral  nerve. 

External  cutaneous  Nerves.  The  external  cutaTuoutbrancke*  T-ooi 
of  the  mittndo-ipiral  nene  are  two  in  uiunber,  and  appear  at  the  ^  "?  „ 


Fig.  65.* 


Fig.  S«.t 


<Kit«r  Bide  of  the  limb  in  the  spot  before  mentioned.     The  upper  uj 
■null  one  (Gg.  56,  ')  turns  forwards  with  the  cephalic  vein,  and 
teaches  the  front  of  the  elbow,  supplying  the  anterior  part  of  the 

*  CuUneoDB  nerrea  af  the  back  of  the  arm  and  foreum.  1.  Supra 
acromial  nerves  of  tbe  cenical  plexue.  2.  Cutaneous  bnuch  of  the  dr- 
«iun£ei  nerve.  3.  latenutt  cutaneous  of  the  mugculo-B|tirul  trunk.  4. 
Inten>Mto  trnmenl  nerre.  S.  Lover  external  cutaneoue  af  tlie  muBcolo- 
^nraL  6.  Nerve  of  Wrisberg.  1.  Posterior  branch  of  the  inlemal  outa- 
neoQB.  S.  Dorsal  branch  of  the  ulnar  nerre.  9.  Radial  nerve.  10. 
PoMcrior  branch  of  the  DiiuculD*cntBneDus. 

t  Catanwnu  nerves  of  the  &ont  of  the  arm  and  tareann.  1.  Sujtia 
acromial  nerres.  2.  Cataneatu  of  the  drcnmflex.  3.  Upper  eitenud 
IB  of  the  ntuscola-spiral.    4.  HoMitlo-calaaeoas  nerve.    &.  Cttts.- 


284 


DISSECTION  OF  THE  AKM. 


and  lower, 


and  one  of 

xnueculo- 

cutaneouB. 


Twe  inter- 
nal cutane- 
ous of  bmch- 
ial  plexus. 


Large 
andsmalL 


Cutaneous 
of  musculo- 
spiraL 

Intercoeto- 
humeraL 


Deepfasola 
of  the  arm. 


Dispcsltion 
above 


arm.  The  loxoer  and  larger  (fig.  65,  *)  pierces  the  fascia  some- 
what farther  down,  viz.,  about  the  middle  of  the  outer  surface  of 
the  arm,  and  after  supplying  some  cutaneous  filaments  to  that 
part  of  the  limb,  is  continued  to  the  forearm. 

The  cutaneous  part  of  the  mustmUHmtaneous  mrve  (fig.  66,  ^) 
pierces  the  fascia  in  front  of  the  elbow,  at  the  outer  side  of  the 
tendon  of  the  biceps  muscle.  It  lies  beneath  the  median  cephalic 
vein,  and  divides  into  branches  for  the  forearm. 

Internal  cutaneous  Nerves.  The  larger  intemcU  aUaneous 
nerve  (fig.  66,  •)  perforates  the  fascia  in  two  parts,  or  as  one 
trunk  that  divides  almost  directly  afterwards  into  two.  Its 
external  branch  passes  beneath  the  median  basilic  vein  to  the 
front  of  the  forearm;  and  the  internal  winds  over  the  inner 
condyle  of  the  humerus  to  the  back  of  the  forearm. 

A  cutanecme  offset  of  the  nerve  pierces  the  fascia  near  the 
axilla  (fig.  66,  ^),  and  reaches  as  far,  or  nearly  as  far  as  the 
elbow :  it  supplies  the  integuments  over  the  inner  part  of  the 
biceps  muscle. 

The  small  internal  cutaneous  nerve  (Wrisberg),  (fig.  66,  •), 
appears  below  the  preceding,  and  extends  to  the  interval  between 
the  olecranon  and  the  inner  condyle  of  the  humerus,  where  it 
ends  in  filaments  over  the  back  of  the  olecranon.  The  nerve 
gives  offsets  to  the  lower  third  of  the  arm  on  the  posterior  sur- 
face (fig.  55,  •),  and  joins  above  the  elbow  the  inner  branch  of 
the  larger  internal  cutaneous  nerve. 

The  internal  cutaneous  branch  of  the  musculo-spiral  nerve, 
becoming  subcutaneous  in  the  upper  third,  winds  to  the  back  of 
the  arm  (fig.  55,  ^),  and  reaches  nearly  as  far  as  the  olecranon. 

The  intercosto-humeral  branch  of  the  second  intercostal  nerve 
(p.  255),  perforates  the  fascia  near  the  axilla  (fig.  56,  *),  and 
ramifies  in  the  inner  side  and  posterior  surface  of  the  arm  in 
the  upper  half.  But  the  size  and  distribution  of  the  nerve  will 
depend  upon  the  development  of  the  small  internal  cutaneous 
and  the  offset  of  the  musculo-spiral. 

The  aponeurosis  of  the  arm  is  a  white  shining  membrane 
which  surrounds  the  limb,  and  sends  inwards  processes  between 
the  muscles.  Over  the  biceps  muscle  it  is  thinner  than  else- 
where. At  certain  points  it  receives  accessory  fibres  from  th6 
subjacent  tendons : — ^thus  in  front  of  the  elbow  an  offset  from 
the  tendon  of  the  biceps  joins  it ;  and  near  the  axilla  the  tendons 
of  the  pectoralis  major,  latissimus  dorsi,  and  teres,  send  prolonga- 
tions to  it. 

At  the  upper  part  of  the  limb  the  fascia  is  continuous  with 

neciu  of  the  ulnar  to  the  forearm.  6  and  7.  Internal  cutaneous,  with 
an  offset  8,  to  the  arm.  9.  Wrisbeig's  nerve.  10.  Intercosto-hnmeral 
nerve. 
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that  of  the  axilla,  and  is  prolonged  over  the  deltoid  and  pectoral 
muscles  to  the  scapula  and  the  clavicle.     Inferiorly  it  is  con-  and  below; 
tinued  to  the  forearm,  and  is  connected  to  the  prominences  of 
bone  around  the  elbow  joint,  especially  to  the  condyloid  ridges  forms  inter- 
of  the  humerus,  so  as  to  give  rise  to  the  intermuscular  septa  of  JJJ5!^^ 
the  arm. 

Directions.  As  the  back  of  the  arm  will  not  be  dissected  now,  Directions 
the  skin  may  be  replaced  on  it  until  the  front  has  been  examined,  to  ^ob- 
And  to  keep  in  place  the  vessels  and  nerves  at  the  upper  part  of 
the  limb,  they  should  be  tied  together  with  string  in  their  natu- 
ral position,  and  fastened  to  the  coracoid  process. 

Pontian.  The  limb  is  still  to  lie  on  the  back,  but  the  scapula  position  of 
is  to  be  raised  by  means  of  a  smaU  block  ;  and  the  bone  is  to  be  ^^'^• 
fixed  in  such  a  position  as  to  render  tense  the  muscles.     The 
inner  surface  of  the  arm  is  to  be  placed  towards  the  dissector. 

Dissection.  The  aponeurosis  is  to  be  reflected  from  the  front  of  Dissection 
the  arm  by  an  incision  along  the  centre,  like  that  through  the®'™^**^^®* 
int^goments ;  and  it  is  to  be  removed  on  the  outer  side  as  far  as 
the  line  of  the  humerus  leading  to  the  outer  condyle,  but  on  the 
inner  side  rather  farther  back  than  the  corresponding  line,  so  as 
to  lay  bare  part  of  the  triceps  muscle.     In  raising  the  fascia  the  and  Tosseia, 
knife  must  be  carried  in  the  directi(Tn  of  the  fibres  of  the  biceps 
muscle ;  and  to  prevent  the  displacement  of  the  brachial  artery 
and  its  nerves,  fasten  them  here  and  there  with  stitches. 

In  front  of  the  elbow  is  a  hollow  containing  the  brachial  and  elbow 
vessels  :  the  artery  should  be  followed  into  it,  to  diow  its  ending   ^  ^^' 
in  the  radial  and  ulnar  trunks. 

Muscles  on  the  Front  op  the  Arm.  There  are  only  three  Position  of 

t  ^  r  o      t  rm  i  -i  i         the  mUSOiM 

musdes  on  the  fore  part  of  the  arm.  The  muscle  along  theoftheann. 
centre  of  the  limb  is  the  biceps ;  and  that  along  its  ioner  side, 
reaching  about  half  way  down,  is  the  coraco-brachialis.  The 
biachialis  anticus  muscle  lies  beneath  the  biceps.  Some  muscles 
of  the  forearm  are  connected  to  the  inner  and  outer  condyles  of 
the  humerus,  and  to  the  line  above  the  outer. 

The  BICEPS  MUSCLE  (fig.  67,®)  forms  the  prominence  observ-  Biceps  has  a 
able  on  the  front  of  the  arm.     It  is  wider  at  the  middle  than  at  J^j^^ 
either  end ;  and  the  upper  part  consists  of  two  tendinous  pieces 
of  different  lengths,  which  are  attached  to  the  scapula.     The  Oriflrin  from 
short  head  arises  from  the  apex  of  the  coracoid  process  in  common       "^^ 
with  the  coraco-brachialis  muscle ;  and  the  long  head  is  attached 
to  the  upper  part  of  the  glenoid  cavity  of  the  scapula,  within  the 
capsule  of  the  shoulder  joint.     Muscular  fibres  spring  from  each 
tendinous  head,  and  blend  about  the  middle  of  the  arm  in  a 
fleshy  belly,   which  is  somewhat   flattened   from  before  back. 
Inferiorly  the  biceps  ends  in  a  tendon,  and  is  inserted  into  the  Insertion 
taberde  of  the  radios.  ^' 

The  muscle  is  superficial  except  at  the  extremities.     A.t  tib&'P«x\AQv««c- 
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upper  part  the  biceps  is  concealed  by  the  pectoralis  major  and 
deltoid  muscles ;  and  at  the  lower  end  the  tendon  dips  into  the 
hollow  in  front  of  the  elbow,  having  previously  given  an  offset 
and  beneath  ^  ^^®  foBcia  of  the  arm.     Beneath  the  biceps  are  the  brachialis 
it-  anticus  muscle,  the  musculo-cutaneous  nerve,  and  the  upper  part 

Innerbonier  of  the  humerus.  Its  inner  border  is  the  guide  to  the  brachial 
the  artery,  artery  below  the  middle  of  the  humerus,  but  above  that  spot  the 
coraco-brachialis  muscle  intervenes  between  them.  The  connec- 
tion of  the  long  head  of  the  biceps  with  the  shoulder  joint,  and 
the  insertion  of  the  muscle  into  the  radius,  will  be  al'terwards 
learnt. 

Action,  It  bends  the  elbow-joint,  and  acts  powerfully  in  supi- 
nating  the  radius, 
on  humerus.  With  the  radius  fixed  and  the  arm  hanging,  the  long  head 
will  assist  the  abductors  in  removing  the  limb  from  the  thorax  ; 
and  after  the  limb  is  abducted,  the  short  head  will  be  able  to 
restore  it  to  its  pendent  position. 

The  CORACO-BRACHIALIS  Is  rouudlsh  in  form,  and  is  named 
from  its  attachments.  Its  origin  is  fleshy  from  the  tip  of  the 
coracoid  process,  and  from  the  tendinous  short  head  of  the  biceps. 
Its  fibres  become  tendinous,  and  are  inserted^  below  the  level  of 
the  deltoid  muscle,  into  the  ridge  on  the  inner  side  of  the 
humerus  :  from  the  insertion  an  aponeurotic  slip  is  continued 
upwards  to  the  head  of  the  humerus,  and  is  joined  by  fleshy 
fibres. 

Part  of  the  muscle  is  beneath  the  pectoralis  major,  and  forms 
^nartft"*^  a  prominence  in  the  axilla ;  but  the  rest  is  superfici^,  except  at 
the  insertion  where  it  is  covered  by  the  brachial  vessels  and  the 
median  nerve.     The  coraco-brachialis  conceals  the  subscapular 
muscle,  the  anterior  circumflex  artery,  and  the  tendons  of  the 
latissimus  and  teres.      Along  the  inner  border  are  the  large 
artery  and  nerves  of  the  limb.     Perforating  it  is  the  musculo- 
cutaneous nerve. 
UseonUmb,      Action,  The  hanging  limb  is  adducted  to  the  thorax  by  this 
hanging       muscle  ;  and  the  action  is  greater  in  proportion  as  the  humerus 
is  removed  from  the  trunk. 

The  himierus  being  fixed,  the  muscle  will  bring  down  the 
scapula,  and  assist  in  keeping  the  articular  siirfaces  of  the 
shoulder  joint  in  apposition. 

The  BRACHIAL  ARTERY  (fig.  67,  ^)  is  a  continuation  of  the 
axillary  trunk,  and  supplies  vessels  to  the  upper  limb.  It 
begins  at  the  lower  border  of  the  teres  major  muscle,  and  termi- 
nates rather  below  the  bend  of  the  elbow,  or  "  opposite  the  neck 
of  the  radius  "  (Quain),  in  two  branches — radial  and  ulnar,  for 
the  forearm. 
^Pwdtion  to  In  the  upper  part  of  its  course,  the  vessel  is  internal  to  the 
ia  the  Utob.  humeruB,  but  afterwards  in  front  of  that  bone ;  and  its  situation 
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ifl  indicated  by  the  Burface  depresBion  along  the  inner  border  of 
the  bieepe  and  coraco-bTachialis  muscles. 

In  all  ite  extent  the  brachial  arteiy  b  euperficial,  b«ing  covered  Coni 
by  the  int^nments 
and  the  deep  fascia ; 
bat  at  the  bend  of 
the  elbow  it  be- 
comes deeper,  ajid 
ia  crossed,  by  the 
median  basilic  vein 
and  the  prolonga- 
tion ffom  the  ten- 
don of  the  bicepa. 
Posteriorly  the  ar- 
tery has  the  follow- 
ing muscular   con- 


it  is  inside  the 
htuneruB  it  is  placed 
over  the  lot^  head 
of  the  triceps  for 
two  inches,  but 
separated  partly  by 
the  musculo-gpiral 
nerve  and  profunda 
TCfeels ;  and  over 
the  inner  head  of 
the  aame  muscle 
for  about  an  inch 
and  a  half ;  but 
when  the  vesael 
turuB  to  the  front 
of  the  bone,  it  lies 
on  the  insertion  of 
the  coraco-brachialia 
and  the  bracbialis 
aaticos.  To  the 
onter  side  are  laid 
the  coraco-brachialia 
«lid  biceps  muscles, 
the  latter  overlap- 
pngit 

Vein*.  Yense  comites  lie  on  the  sides  of  the  artery,  encircling  witii  '< 

*  AziDarr  and  brachial  arterieB  and  their  tmnches.  (Prom  Qnaiii's 
" hrtuiem.") — 1.  Axillarj  artcr;  and  biascha  :  the  ema]!  branch  abore 
tha  flgnn  i*  t^  bightat  thoracic,  and  the  larggr  bnnch  cloae  b«lo\i,  IW 
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it  with  branches,  and  the  median  basilic  vein  crosses  over  it  at 
the  elbow.  The  basilic  vein  is  near,  but  inside  the  artery  above, 
and  is  superficial  to  the  fascia  in  the  lower  half  of  the  arm. 

The  nerves  in  relation  with  the  artery  are  the  following  : — 
The  internal  cutaneous  is  in  contact  with  the  vessel  until  it  per- 
forates the  fascia  about  the  middle  of  the  arm.  The  ulnar  nerve 
lies  to  the  inner  side  of  the  artery  as  far  as  the  insertion  of  the 
coraco-bracliialis  muscle ;  and  the  musculo-spiral  is  behind  for  a 
distance  of  two  inches.  The  median  nerve  is  close  to  the  vessel 
throughout,  but  alters  its  position  in  this  way  : — as  low  as  the 
insertion  of  the  coraco-brachialis  it  is  placed  on  the  outer  side, 
but  it  then  crosses  obliquely  either  over  or  under  the  artery, 
and  becomes  internal  about  two  ioches  above  the  elbow  joint. 

Branches  spring  both  externally  and  internally  from  the 
brachial  artery.  Those  on  the  outer  side  are  musctdar,  and 
supply  the  coraco-brachialis,  biceps,  and  brachialis  anticus  ;  those 
on  the  inner  side  are  named  superior  and  inferior  profunda, 
nutritious,  and  anastomotic 

The  superior  profunda  branch  (fig.  57,  *)  is  larger  than  the 
others,  and  leaves  the  artery  near  the  lower  border  of  the  teres 
major ;  it  winds  backwards  with  the  musculo-spiral  nerve  to  the 
triceps  muscle,  and  will  be  dissected  with  the  back  of  the  arm. 

The  inferior  profunda  branch  (fig.  57,  *),  arises  opposite  the 
coraco-brachialis  muscle,  and  accompanies  the  ulnar  nerve  to  the 
interval  between  the  olecranon  and  the  inner  condyle  of  the 
humerus.  In  the  spot  mentioned  it  anastomoses  with  the  poste- 
rior ulnar  recurrent  and  anastomotic  branches,  and  supplies  the 
triceps.  It  arises  often  in  common  with  the  superior  profunda 
artery. 

A  nutritious  artery  begins  near  the  preceding  branch,  and 
enters  the  large  aperture  about  the  middle  of  the  humerus ;  it  is 
distributed  to  the  osseous  and  the  medullary  substance. 

The  anastomotic  branch  (fig.  57,  ^)  arises  one  to  two  inches 
above  the  elbow,  and  courses  inwards  through  the  intermuscular 
septum  to  the  hollow  between  the  olecranon  and  the  inner  con- 
dyle of  the  humerus.  Here  the  artery  inosculates  with  the  infe- 
rior profunda  and  the  posterior  idnar  recurrent  branch,  and  gives 
branches  to  the  triceps  muscle :  one  of  the  offsets  forms  an  arch 
with  a  branch  of  the  superior  profunda  across  the  back  of  the 
humerus. 

In  front  of  the  elbow  joint  the  anastomotic  branch  sends  an 


acromial  thoracic  2.  Long  thoracic  branch.  3.  Subscapular  branch.  4. 
Brachial  artery  and  branches.  6.  Superior  profunda  branch.  6.  Inferior 
profunda  branch.  7.  Anastomotic  branch.  8.  Biceps  muscle.  9.  Triceps 
muscle.  The  median  and  ulnar  nerves  are  shown  in  the  arm ;  the  median 
IS  ciose  to  the  brachial  artery. 
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offset  to  the  pronator  teres  muscle  :  this  joins  the  anterior  ulnar 
recurrent. 

The  BRACHIAL  VEINS  accompany  the  artery,  one  on  each  side,  Vefns  end 
and  have  branches  of  communication  across  that  vessel ;  they  axiUwy. 
receive  contributing  veins  corresponding  with  the  branches  of  the 
arteries.    Superiorly  they  unite  into  one,  which  joins  the  axillary 
vein  near  the  subscapular  muscle. 

PeeuUarities  in  position.  The  brachial  trunk  may  leave  the  inner  border  Deviations 
of  the  biceps  in  the  lower  half  of  the  arm,  and  course  along  the  inner  in-  ^  position. 
tennoBcnlar  septum,  with  or  without  the  median  nerve,*  to  the  inner 
condyle  of  the  humerus.  At  this  spot  the  vessel  is  directed  to  its  ordinaiy 
position  in  front  of  the  elbow,  either  through  or  beneath  the  fibres  of  the 
pronator  teres,  which  has  then  a  wide  origin«  In  this  unusual  course  the 
artery  lies  behind  a  projecting  bony  point  of  the  humerus. 

In  division.  Occasionally,  though  very  rarely,  the  artery  is  split  for  a  In  place  of 
short  distance  at  its  upper  part,  like  the  main  vessel  in  the  lower  limb.        diwon. 

The  terminal  bifurcation  of  the  vessel  may  be  short  of  the  ordinary  spot, 
or  beyond  it :  the  former  condition  is  much  the  most  frequent.  In  only 
one  instance  did  Mr.  Quain  find  the  vessel  carried  farther  into  the  limb 
before  it  bifurcated,  and  in  that  example  the  point  of  division  was  *'  be- 
tween two  and  three  inches  "  beyond  the  elbow  joint. 

The  origin  of  the  arieriet  of  the  forearm.  The  arteries  of  the  forearm,  in  origin 
▼ii.  radial,  uLmr,  and  interosseous,  may  be  carried  backwards  along  the  of  usual 
patent  trunk  to  any  point  between  the  axilla  and  the  elbow ;  and  this  ^!|!!^  ^^ 
imnsiial  origin  from  the  humeral  trunk  is  most  common  in  the  npper  third, 
and  least  frequent  in  the  middle  third.     When  one  of  the  vessels  referred 
to  dsiviates  from  the  ordinary  condition,  there  would  be  two  large  arteries 
in  the  arm  in  the  place  of  one.     Commonly  the  two  lie  close  together; 
though  sometimes  one,  viz.  the  trunk  that  is  to  supply  the  front  of  the 
forearm  and  the  palm  of  the  hand,  will  lie  close  to  the  intermnscnlar 
septum,  with  the  median  nerve,  like  the  brachial  artery. 

In  some  few  cases  the  brachial  artery  has  been  observed  to  divide  into  Unusrial 
thzee  (radial,  ulnar,  and  interosseous)  at  some  little  distance  above  the  branching. 
elbow,  so  that  three  trunks  would  be  present  in  the  lower  part  of  the  arm. 
In  one  body  the  three  arteries  of  the  forearm  sprang  from  the  end  of  the 
bfaehial  below  the  elbow,  in  the  same  way  as  the  three  arteries  of  Hhe  leg 
eome  occasionally  from  the  end  of  the  popliteal  trunk. 

Veua  aberraniia.  Occasional  long  slender  vessels  connect  the  brachial  or  In  aberrwt 
the  axillary  trunk  with  the  radial  artery.     The  accessory  vessel  very  rarely  branches. 
cods  in  the  ulnar  artery. 

Muscular  covering.  In  some  bodies  the  humeral  artery  is  covered  by  an  In  muscular 
additional  slip  of  origin  of  the  biceps,  or  of  the  brachialis  anticus  muscle.  ^^^^'^^ 
And  sometimes  a  slip  of  the  brachialis  may  conceal,  in  cases  of  high  origin 
of  the  radial,  the  remainder  of  the  arterial  trunk  that  continues  to  the 
forearm. 

Nerves  op  the  Arm.  The  nerves  on  the  front  of  the  arm  Nerves  on 
are  derived  ^m  the  terminal   cords  of  the  brachial  plexus,  arm. 
Few  of  them  furnish  offsets  above  the  elbow,  but  they  are  con- 
tinued, for  the  most  part  without  branching,  to  the  foreann  and 

*  Sometimes  the  nerve  takes  this  unusual  position  witiiout  its  large  com- 
panion artery,  and  is  accompanied  by  an  oifset  from  the  superior  profunda 
facaneh. 
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the  hand.     The  cutaneous  hranches  of  some  of  them  have  been 
referred  to  (p.  282). 

The  median  nerve  (fig.  57)  arises  from  the  brachial  plexus  by 
two  roots,  one  from  the  outer,  and  the  other  from  the  inner  cord 
(p.  266).  Its  destination  is  to  the  palm  of  the  hand ;  and  it 
accompanies  the  brachial  artery  to  the  forearm.  Conmiencing 
on  the  outer  side  of  the  artery,  the  nerve  crosses  over  or  under 
the  vessel  about  the  middle  of  the  arm,  and  is  placed  on  the 
inner  side  a  little  above  the  elbow.  It  does  not  give  any 
branch  in  the  arm  ;  but  there  may  be  a  fasciculus  connecting  it 
with  the  musculo-cutaneous  ner^'e.  Its  connections  with  muscles 
are  the  some  as  those  of  the  artery. 

The  ulnar  nerve  (fig.  67)  is  derived  from  the  inner  cord  of  the 
brachial  plexus,  and  ends  at  the  inner  side  of  the  hand.  In  the 
arm  the  nerve  lies  at  first  close  to  the  inner  side  of  the  axillary 
and  the  brachial  artery  as  far  as  the  insertion  of  the  coraco- 
brachiaUs ;  then  leaving  the  bloodvessel,  it  is  directed  inwards 
through  the  inner  intermuscular  septum  to  the  interval  between 
the  olecranon  and  the  inner  condyle,  being  surrounded  by  the 
muscular  fibres  of  the  triceps.  There  is  not  any  branch  given 
from  the  nerve  till  it  reaches  the  elbow  joint,  but  a  branch  from 
the  musculo-spiral  to  the  triceps  accompanies  it  in  the  lower  part 
of  its  course. 

The  internal  mitaneous  is  a  tegumentary  nerve  of  the  forearm, 
to  which  it  is  prolonged  like  the  others.  Part  of  the  nerve  has 
been  before  seen  (p.  284).  Arising  from  the  inner  cord  of  the 
plexus,  it  is  at  first  superficial  to  the  humeral  artery  as  far  as  the 
middle  of  the  arm,  where  it  divides  into  two  branches  that  per- 
forate the  investing  fascia  (fig.  66).  Near  the  axilla  it  fumi^es 
a  small  cutaneous  offset  (8)  to  the  integuments  of  the  arm. 

The  small  internal  cuianeous  nerve  (nerve  of  Wrisberg  *)  arises 
with  the  preceding.  Concealetl  at  first  by  the  axillary  vein,  it 
is  directed  inwards  beneath  (but  sometimes  through)  the  vein, 
and  joins  with  the  intercosto-humeral  nerve.  Afterwards  it  lies 
along  the  inner  part  of  the  arm  as  far  as  the  middle,  where  it 
perforates  the  fascia  to  end  in  the  integument  (p.  284).     • 

The  muscidchcutaneous  nerve  (nerv.  perforans,  Casserii)  named 
from  supplying  muscles  and  integuments,  ends  on  the  surface  of 
the  forearm.  It  leaves  the  outer  cord  of  the  brachial  plexus 
opposite  the  lower  border  of  the  pectoralis  minor,  and  perforates 
directly  the  coraco-bracliialis :  it  is  then  directed  obliquely  to 
the  outer  side  of  the  limb  between  the  biceps  and  brachialis 
anticus  muscles.  Near  the  elbow  it  becomes  a  cutaneous  nerve 
of  the  forearm  (fig.  66,  *). 


*  An  account  of  this  nerve  is  given  by  Elint     See  a  Paper  in  Ludwig's 
Scnptorea  Nervologici  Minores,  torn,  iii    "  De  Nervis  BracbiL" 
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Branches,  The  nerve  fumiBhes  branches  to  the  muscles  in  front  Itsmuacukr 
of  the  humerus,  viz.  to  the   coraco-brachialis  as  it  passes  through  """***•■• 
the  fibres,  and  to  the  biceps  and  brachiaUs  anticus  where  it  is 
placed  between  them ;  and  sometimes  there  is  a  large  branch  of 
communication  with  the  median  nerve  after  it  has  pierced  the 
coiaco-brachiaHs. 

DiisecUon,  The  brachialis  anticus  muscle  will  be  brought  into  DissectioD. 
view  by  cutting  through  the  tendon  of  the  biceps  near  the  elbow, 
and  turning  upwards  this  muscle.  The  fascia  and  areolar  tissue 
should  be  taken  from  the  fleshy  fibres  ;  and  the  lateral  extent  of 
the  muscle  should  be  well  defined  on  each  side,  so  as  to  show 
that  it  reaches  the  intermuscular  septum  largely  on  the  inner 
side,  but  only  for  a  short  distance  above  on  the  outer  side. 

Some  care  is  required  in  detaching  the  brachialis  externally 
from  the  muscles  of  the  forearm,  to  which  it  is  closely  applied. 
Ab  the  muscles  are  separated  the  musculo-spiral  nerve  with  a 
small  artery  comes  into  sight. 

The  BRACHIALIS  ANTICUS  covers  the  elbow  joint,  and  the  lower  Bmchialis 
half  of  the  front  of  the  humerus.     It  arises  from  the  anterior  "*.  ^^' 
Borfiice  of  the  himierus  below  the  insertion  of  the  deltoid  muscle ;    " 
and  from  the  intermuscular  septa  on  the  sides,  viz.  from  all  the 
inner,  but  only  the  upper  part  of  the  outer.     The  fleshy  fibres  Insertion. 
conveige  to  a  tendon,  which  is  inserted  into  the  impression  on 
the  ulna  below  the  coronoid  process. 

This  muscle  is  concealed  by  the  biceps.  On  it  lie  the  brachial  Con°®^<'^ 
artery,  with  the  median,  musculo-cutaneous,  and  musculo-spiral 
nerves.  It  covers  the  humerus  and  the  articulation  of  the  elbow. 
Its  origin  embraces  by  two  parts  the  attachment  of  the  deltoid ; 
and  its  insertion  is  placed  between  two  fleshy  pieces  of  the  flexor 
profundus  digitorum.  The  inner  border  is  attached  to  the  in-  of  borders. 
termnscular  septum  of  that  side  in  all  its  length ;  but  the  outer 
touches  the  external  intermuscular  septum  only  about  one  inch 
and  a  half  above,  and  is  separated  from  it  lower  down  by  two 
mnaeles  of  the  forearm  (supinator  longus  and  extensor  carpi  ra- 
dialia  longior),  which  extend  upwards  on  the  humerus.  The 
tendon  of  insertion  will  be  seen  in  the  dissection  of  the  forearm. 

Action,  The  brachialis  brings  forward  the  ulna  towards  the  Use,  fore- 
humerus,  and  bends  the  elbow-joint. 

If  the  ulna  is  fixed,  as  in  climbing  with  the  hands  above  the  and  fixed. 
beady  the  muscle  bends  the  joint  by  raising  the  humerus. 

BACK   OF   THE   ARM. 

PotUion,  During  the  examination  of  the  back  of  the  arm,  the  Position  of 
limb  being  turned  over  is  to  be  raised  into  a  semiflexed  position  ^***  ^"^' 
by  JDoeans  of  a  block  beneath  the  elbow.     The  scapula  is  to  be 
diawn  away  till  it  is  nearly  in  a  line  with  the  humerus,  so  oa 

u  ^ 
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to  tighten  the  miTscular  fibres ;  and  it  is  then  to  be  fastened  with 
hooks  in  that  position. 

Dissection.  On  the  back  of  the  aim  there  is  one  muscle,  the 
triceps,  with  the  musculo-spiral  nerve  and  superior  profanda 
artery.  The  skin  having  been  reflected  already,  the  muscle  will 
be  laid  bare  readily,  for  it  is  covered  only  by  fascia.  To  take 
away  the  fascia,  carry  an  incision  along  the  limb  to  a  little 
below  the  elbow ;  and  in  reflecting  it,  the  subaponeurotic  loose 
tissue  should  be  removed  at  the  same  time. 

Separate  the  middle  from  the  inner  and  outer  heads  of  the 
muscle,  and  trace  the  musculo-spiral  nerve  and  the  vessels  beneath 
it.  Define  the  outer  head  which  reaches  down  to  the  spot  at 
which  the  musculo-spiral  nerve  appears  on  the  outer  side. 

The  TRICEPS  MUSCLE  (fig.  67, ")  is  divided  superiorly  into  three 
parts  or  heads  of  origin,  inner,  outer,  and  middle :  two  of  these 
are  attached  to  the  humerus,  and  one  to  the  scapula. 

The  middle  piece,  or  head,  is  the  longest,  and  has  a  tendinous 
origin,  about  an  inch  wide,  from  the  inferior  costa  of  the  scapula 
close  to  the  glenoid  cavity,  where  it  is  united  with  the  capsule  of 
the  shoulder  joint.  The  outer  head  is  narrow  and  arises  from  the 
back  of  the  humerus  above  the  spiral  groove,  extending  from  the 
root  of  the  large  tuberosity  to  that  groove.  The  inner  Keadj 
fleshy  and  wide,  arises  from  the  posterior  surface  of  the  humerus 
below  the  spiral  groove,  reaching  laterally  to  the  intermuscular 
septa,  and  gradually  tapering  upwards  as  far  as  the  insertion  of 
the  teres  major  (Theile).  From  the  different  heads  the  fibres  aie 
directed  with  varying  degrees  of  inclination  to  a  common  tendon 
of  insertion  at  the  lower  part.  Inferiorly  the  muscle  is  interied 
into  the  end  of  the  olecranon  process  of  the  ulna,  and  gives  an 
expansion  to  the  aponeurosis  of  the  forearm.  Between  the  tip  of 
the  olecranon  and  the  tendon  is  a  small  bursa. 

The  triceps  is  superficial,  except  at  the  upper  part  where  it  is 
overlapped  by  the  deltoid  muscle.  It  lies  on  the  humerus,  and 
conceals  the  musculo-spiral  nerve,  the  superior  profunda  vessels, 
and  the  articulation  of  the  elbow.  On  the  sides  the  muscle  is 
united  to  the  intermuscular  septa ;  and  the  lower  fibres  of  the 
outer  head  are  continuous  with  the  anconeus — a  muscle  of  the 
forearm. 

Action,  All  the  parts  of  the  triceps  combining  will  bring  the 
ulna  into  a  line  with  the  humerus,  and  extend  the  elbow-joint 
As  the  long  head  passes  the  shoulder  it  can  depress  the  raised 
humerus,  and  adduct  the  bone  to  the  side. 

But  if  the  ulna  is  fixed  in  the  bent  state  of  the  elbow,  the 
heads  attached  to  the  humerus  can  carry  back  this  bone,  and  the 
long  head  will  approximate  the  scapula  to  the  limb. 

The  intermuscular  septa  are  fibrous  processes  continuous  with 
the  investing  aponeurosiB  of  the  aim,  which  are  fixed  to  the 
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ridges  leading  to  the  condyles  of  the  humerus :  they  intervene  attached  to 
between  the  muscles  on  the  front  and  back  of  the  limb,  and  give  Jj^^  °' 
attachment  to  fleshy  fibres. 

The  intemal  is  the  strongest,    and   reaches  as  high*  as  the  An  inner 
CQiaco-brachialis  muscle,  from  which  it  receives  some  tendinous  ^ 
fibres.     The  brachialis  anticus  is  attached  to  it  in  front,  and  the 
triceps  behind  ;  and  the  ulnar  nerve,  and  the  inferior  profunda 
and  anastomotic  arteries  pierce  it. 

The  external   septum   is  thinner,    and  ceases  at  the  deltoid  outer. 
muscle.    Behind  it  is  the  triceps  ;  and  in  front  are  the  brachialis 
anticus,  and  the  muscles  of  the  forearm  (supinator  longus  and 
extensor  carpi  radialis  longus)  arising  above  the  condyle  of  the 
humerus  :  it  is  pierced  by  the  musculo-spiral  nerve. 

Distectum.  To  follow  the  superior  profunda  vessels  and  the  Dissection 
musculo-spiral  nerve,  the  middle  head  of  the  triceps  should  be  cut  ^J^nJJ^o. 
across  over  them,  and  the  fatty  tissue  should  be  removed.     The 
tmnks  of  the  vessel  and  nerve  are  to  be  afterwards  followed 
below  the  outer  head  of  the  triceps  to  the  front  of  the  humerus. 

To  trace  out  the  branches  of  the  nerve  and  artery,  which  Trace 
descend  to  the  olecranon  and  the  anconeus  muscle,  the  triceps  is  ^™»<^^®»- 
to  be  divided  along  the  line  of  union  of  the  outer  with  the 
middle  head. 

The  miperiar  profunda  branch  of  the  brachial  artery  (p.  288)  superior 
supplies  the  triceps  muscle.     Accompanying  the  musculonspiral  JJj^i?*^ 
nerve,  it  turns  to  the  back  of  the  humerus  in  the  interval  be-  ^gg  |,ehind 
tween  the  inner  and  outer  heads  of  the  triceps.     In  this  position  the  hume- 
the  artery  supplies  large  muscular  branches,  and  is  continued 
onwards  in  the  groove  in  the  bone  to  the  outer  part  of  the  aim, 
where  it  divides  into  its  terminal  offsets  : — One  of  these  courses 
on  the  nerve  to  the  front  of  the  elbow,   anastomosing  with  the 
reenrrent  radial  artery :    whilst  others  continue  along  the  in- 
tennuscular  septum  to  the  elbow,  and  join  the  radial  and  posterior 
interosseous  recurrent  arteries. 

Branches,  The  muscular  offsets  of  the  vessel  descend  to  the  Supplies 
olecranon,   supplying  the  triceps,  and  conmiunicate  with  other  ^5^^  di^ 
branches  of  the  brachial  artery,  viz.  inferior  profunda,  anasto-  cie  around 
motic  (p.  288),  and  the  recurrent  branches  of  the  arteries  of  the  ^° 
foreonn.   One  slender  offset  accompanies  a  branch  of  the  musculo- 
spiral  nerve,  and  ends  in  the  anconeus  muscle  below  the  outer 
eondyle  of  the  humerus. 

Two  or  more  cuiantous  offsets  arise  on  the  outer  side  of  the  Cutaneoua, 
arm,  and  accompany  the  superficial  nerves. 

The  musculo-spiral  nerve  is  the  largest  trunk  of  the  posterior  Mnaculo- 
cord  of  the  brachial  plexus  (p.  266),  and  is  continued  along  the  ^^g  ^T* 
back  and  outer  part  of  the  limb  to  the  hand.     In  the  arm  the  i»*nd  hume- 
nerve  winds  with  the  profunda  artery  beneath  the  triceps  muscle 
^m  the  inner  to  the  outer  poit  of  the  limb.    At  the  outer  aspect 
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of  the  arm  it  is  continued  between  the  biachialis  anticus  and 
supinator  longus  muscles  to  the  external  condyle  of  the  humerus, 
in  front  of  wliich  it  divides  into  the  radial  and  posterior  intei^ 
osseous  nerves.  In  this  extent  the  nerve  gives  muscular  branches, 
and  the  following  cutaneous  offsets  to  the  inner  and  outer  parts 
of  the  limb. 

The  internal  cutanemu  branch  of  the  arm  (fig.  55,  ')  is  of  small 
size,  and  arises  in  the  axillary  space  in  common  with  the  branch 
to  the  inner  head  of  the  triceps  ;  it  is  directed  across  the  poste- 
rior boundary  of  the  axilla  to  the  inner  side  of  the  arm,  where 
it  becomes  cutaneous  in  the  upper  third,  and  is  distributed  as 
before  said  (p.  284). 

The  external  cutaneous  branches  springing  at  the  outer  side 
of  the  limb  are  two  in  number  :  they  are  distributed  in  the  in- 
teguments of  the  arm  and  forearm  (p.  283). 

The  muscular  branches  of  the  triceps  are  numerous,  and  supply 
all  three  heads.  One  slender  offset  for  the  inner  head,  arises  in 
conmion  with  the  inner  cutaneous  branch,  and  lies  close  to  the 
ulnar  nerve  till  it  enters  the  muscular  fibres  at  the  lower  third 
of  the  arm.  Another  long  and  slender  branch  behind  the 
humerus,  appearing  as  if  it  ended  in  the  triceps,  can  be  followed 
downwards  to  the  anconeus  muscle. 

On  the  outer  part  of  the  limb  the  musculo-spiral  nerve  sup- 
plies the  brachialis  anticus  in  part,  and  two  muscles  of  the 
forearm,  viz.  supinator  longus  and  extensor  carpi  radialis 
longior. 

SvJbanconeus  muscle.  This  is  a  thin  fleshy  stratum  beneath  the 
triceps  near  the  elbow.  It  is  described  as  consisting  of  two 
fasciculi,  inner  and  outer,  which  are  attached  above  the  fossa  for 
the  olecranon,  and  end  in  the  synovial  sac  of  the  joint.  A  cor- 
responding muscle  is  placed  beneath  the  extensor  of  the  knee  joint. 

Action,  It  is  said  to  raise  the  capsule  and  synovial  membrane 
in  extension  of  the  joint. 

Dissection,  As  the  dissection  of  the  arm  has  been  completed  as 
far  as  the  elbow,  it  will  be  advisable  to  examine  next  the  shoulder 
joint.  For  this  purpose  the  tendons  of  the  surrounding  muscles, 
viz.  those  of  the  subscapularis,  supra  and  infraspinatus,  and  teres 
minor,  must  be  detached  from  the  capsule :  and  as  these  are 
imited  some  care  will  be  needed  not  to  open  the  joint. 

Shoulder  Joint.  This  joint  (fig.  53)  is  formed  between  the  head 
of  the  humerus  and  the  glenoid  fossa  of  the  scapula.  Inclosing 
the  articular  ends  of  the  bones  is  a  fibrous  capsule  lined  by  a 
synovial  membrane.  A  ligamentous  band  (glenoid  ligament) 
deepens  the  shallow  scapular  cavity  for  the  reception  of  the  lai^ 
head  of  the  humerus. 

The  bones  entering  into  the  joint  are  but  slightly  bound 
togethei  by  ligamentous  bands,  for,  on  the  removal  of  the  muscles, 
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the  Lead  of  the  humerus  may  be  drawn  from  the  scapula  for  the 
distance  of  an  inch. 

The  capsiUar  ligament  (fig.  63,  *)  surrounds  loosely  the  articular  Capsular 
ends  of  the  bones ;  it  is  thickened  above  and  below,  and  receives  ***""®'* 
fibres  from  the  contiguous  tendons. 

At  the  upper  part  it  is  fixed  around  the  neck  of  the  scapula,  Attach- 
where  it  is  connected  with  the  long  head  of  the  triceps.  At  the 
lower  part  the  ligament  is  attached  to  the  head  of  the  humerus 
close  to  the  articular  surface  ;  but  its  continuity  is  interrupted 
between  the  tuberosities  by  the  tendon  of  the  biceps  muscle,  over 
which  it  is  continued  along  the  groove  in  the  bone.  On  the  Aperture. 
inner  side  there  is  generally  an  aperture  in  the  capsule,  below  the 
coracoid  process,  through  which  the  synovial  membrane  of  the 
joint  is  continuous  with  the  bursa  beneath  the  tendon  of  the 
sabscapularis. 

The  following  muscles  surround  the  articulation ; — above  are  Mtiscies 
the  tendons  of  the  supraspinatus,  infraspinatus,  and  teres  minor  ;  ^^^^  ' 
below,  the  capsule  is  only  partly  covei*ed  by  the  subscapularis  ; 
hut  internally  it  is  well  supported  by  the  last-named  muscle. 

On  the  front  of  the  capsule  is  a  rather  thick  band  of  fibres, —  Accessory 
the  eoraco-kumeral  OT  accessory  ligament  (fig.  53,  ®),  which  springs  ^***^' 
from  the  base  of  the  coracoid  process  of  the  scapula,  and  widen- 
ing over  the  front  of  the  joint,  is  attached  with  the  capsule  to 
the  maigins  of  the  bicipital  groove,  and  the  tuberosities. 

Dtssectian,  The  articulation  is  to  be  opened  by  cutting  cir*  Dissection. 
cularly  through  the  capsule  near  the  scapula.     When  this  has 
been  done  the  attachment  of  the  capsule  to  the  bones,  the  glenoid 
ligament,  and  the  tendon  of  the  biceps  will  be  manifest. 

The  tendon  of  the  biceps  muscle  arches  over  the  head  of  the  Tendon  of 
hnmeros,  and  serves  the  purpose  of  a  ligament  in  restraining  the  ^^  bicep«- 
upward  and  outward  movements  of  that  bone.  It  is  attached 
to  the  upper  part  of  the  glenoid  fossa  of  the  scapula,  and  is 
united  on  each  side  with  the  glenoid  ligament.  As  it  is  directed 
oatwards  it  becomes  round ;  and  entering  the  groove  between  the 
tuberosities  of  the  humerus,  it  is  surrounded  by  the  synovial 
membrane. 

The  glenoid  ligament  is  a  firm  fibrous  band,  which  surrounds  SJfJjJ^t^ 
the  fossa  of  the  same  name,  deepening  it  for  the  reception  of  the 
head  of  the  humerus.  It  is  about  two  lines  in  depth,  and  is 
connected  in  part  with  the  sides  of  the  tendon  of  the  biceps ; 
but  most  of  its  fibres  are  fixed  separately  to  the  edge  of  the 
glenoid  fossa. 

The  synovial  membrane  lines  the  articular  surface  of  the  cap-  Synovial 
Bule,  and  is  continued  through  the  aperture  on  the  inner  part  membrane. 
to  join  the  bursa  beneath  tlie  subscapular  muscle.     The  mem- 
brane is  reflected  around  the  tendon  of  the  biceps,  and  lines  the 
bicipital  groove  of  the  humerus. 
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Articular  surfaces.  The  articular  head  of  the  humerus  is  two  or 
three  times  larger  than  the  hollow  in  the  scapula,  and  forms 
about  one  third  of  a  sphere.  The  head  of  the  bone  is  joined  to 
the  shaft  at  an  angle  as  it  is  in  the  femur  ;  and  a  rotatoiy  move- 
ment is  possessed  by  the  joint  in  consequence. 

The  glenoid  surface  of  the  scapula  is  oval  in  form  with  the 
large  end  down,  is  very  shallow,  and  is  neither  large  enough  nor 
deep  enough  to  embrace  the  head  of  the  humerus. 

Movements,  In  this  joint  there  is  the  common  motion  in  four 
directions,  with  the  circular  or  circumductory ;  and  in  addition 
a  movement  of  rotation. 

In  the  swinging  or  to-and-fro  movemeTit,  the  canying  forwards 
of  the  humerus  constitutes  flexion,  and  the  moving  it  backwards, 
extension.  During  these  movements  the  head  of  the  bone  rests 
in  the  Iwttom  of  the  glenoid  fossa,  turning  forwards  and  back- 
wards around  a  line  representing  the  axis  of  the  head  and  neck  ; 
and  cannot  be  dislodged  by  either  the  rapidity  or  degree  of  the 
motion. 

Flexion  is  less  limited  than  extension  ;  and  when  the  joint  \» 
most  bent  the  scapula,  rotating  on  its  axis,  follows  the  head  of 
the  humerus,  and  assists  in  retaining  the  bone  in  place  in  the 
glenoid  fossa.  In  extension  the  articular  surface  of  the  scapula 
does  not  move  after  the  humerus. 

The  muscles  have  more  influence  than  the  loose  capsule  in 
controlling  the  swinging  motion. 

Abduction  and  addiction.  When  the  limb  is  raised,  it  is  ab- 
ducted, and  when  depressed,  adducted ;  and  in  both  cases  the 
humerus  rolls  on  the  scapula  which  is  fixed. 

During  abduction  of  the  shaft  of  the  humerus,  the  head  de- 
scends to  the  lower  and  larger  part  of  the  glenoid  fossa,  and 
projects  beyond  it  against  the  capsule  ;  whilst  the  great  tuber- 
osity rubs  against  the  arch  of  the  acromion.  In  this  condition  a 
little  more  movement  down  of  the  head  either  by  muscles  depress- 
ing it,  or  by  force  elevating  the  farther  end  of  the  humerus,  will 
throw  it  out  of  place,  giving  rise  to  dislocation. 

In  adduction  of  the  shaft  of  the  bone  the  head  rises  into 
the  socket,  the  limb  meets  the  trunk,  and  the  tense  capsule  ib 
set  at  rest.  After  the  reduction  of  a  dislocation  the  limb  is 
fixed  to  the  side  in  this  position  of  security  against  further  dis- 
placement. 

In  circwmduction  the  humerus  passes  in  succession  through 
the  four  different  states  before  mentioned,  and  describes  a  cone, 
whose  apex  is  at  the  shoulder  and  base  at  the  digits. 

Rotation.  There  are  two  kinds  of  rotatory  movement,  viz.  in 
and  out,  or  forwards  and  backwards ;  and  in  each  the  motion  of 
the  head  of  the  bone  and  shaft  have  to  be  considered. 
In  rotation  in,  the  great  tuberosity  lb  turned  forwards,  and  the 
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head  rolls  from  before  back  across  the  glenoid  fossa  so  as  to 
pTOJect  behind.  The  shaft  is  moved  forwards  round  a  line 
lying  on  its  inner  side,  which  reaches  from  the  point  of  the  head 
to  the  inner  condyle. 

In  rotation  out,  the  osseous  movements  are  reversed :  thus  the  and  out. 
taberoeity  turns  back,  the  head  rolls  forward  so  as  to  project  in  ^^^ 
front,  and  the  shaft  is  carried  back  around  the  line  before  said. 

The  upper  thickened  part  of  the  capsule  will  be  tightened  in  and  capsule. 
rotation,  but  the  muscles  are  the  chief  agents  in  checking  the 
movements. 


Section  IV. 

THE  FRONT  OF  THE  FOREARM. 

Pontion,  The  limb  is  to  be  placed  with  the  palm  of  the  hand  Position  of 
uppermost ;  and  the  marking  of  the  surface,  and  the  projections 
of  bone,  are  first  to  be  noted. 

SuTface^marking,  On  the  anterior  aspect  of  the  forearm  are  two  Surikce  of 
lateral  depressions,  con-esponding  with  the  position  of  the  main  ^^•^'«*™'- 
vessels.      The  external  is  placed  over  the  radial  artery,  and 
inclines  towards  the   middle  of  the  limb  a^  it  approaches  the 
elbow.     The  internal  groove  is  evident  only  beyond  the  middle 
of  the  forearm,  and  points  out  the  place  of  the  ulnar  artery. 

The  bones  (radius  and  ulna)  are  sufficiently  near  the  surface  to  Bonyprojoc- 
be  traced  in  their  whole  length  :  each  ends  below  in  a  point, —  ^®°**' 
the  styloid  process,  and  that  of  the  radius  Ls  the  lowest.    A  trans- 
verse line  separates  the  forearm  from  the  hand,  and  the  articula-  Line  of  the 
ticm  of  the  wrist  is  about  an  inch  above  it.  wriat  joint. 

On  each  side  of  the  palm  of  the  hand  is  a  lateral  projection  ;  Surface  of 
the  external  of  these  (thenar)  is  formed  by  muscles  of  the  £^3,^  ^^° 
thumb,  and  the  internal  (hypo-thenar)  by  muscles  of  the  little 
finger.  Between  the  projections  is  the  hollow  of  the  palm,  which 
is  pointed  towards  the  wrist.  Two  transverse  lines  are  seen  in 
the  palm,  but  neither  reaches  completely  across  it :  the  anterior 
one  will  direct  to  the  line  of  the  articulations  between  the  meta- 
carpus and  the  phahmges,  but  is  about  a  quarter  of  an  inch 
behind  the  three  inner  joints  when  the  fingers  are  extended. 

The  superficial  pabnar  arch  of  arteries  reaches  forwards  a  little  Paimar 
way  into  the  hollow  of  the  hand,  and  its  position  may  be  marked  *^^* 
by  a  line  across  the  palm  from  the  root  of  the  thumb,  when  that 
digit  is  placed  at  a  right  angle  to  the  hand. 

Transverse  lines  are  seen  on  both  aspects  of  the  joints  of  the  surf&oe  of 
^umb  luid  fingers.     The  lines  on  the  palmar  surface  oi  tii^^*^^^'*®'**** 
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fingers  may  be  used  to  detect  the  articulations  of  the  phalanges. 
Thus  the  joint  between  the  metacarpal  phalanx  and  the  next 
will  be  found  about  a  line  in  front  of  the  chief  transverse  groove ; 
whilst  the  articulation  between  the  last  two  phalanges  is  situate 
about  a  Une  in  front  of  the  single  mark. 

Dissection,  With  the  limb  lying  flat  on  the  table,  an  in- 
cision is  to  be  carried  through  the  skin  along  the  middle  of 
the  front  of  the  forearm,  as  feur  as  an  inch  beyond  the  wrist ; 
and  at  its  termination  a  transverse  one  is  to  cross  it.  The 
skin  is  to  be  reflected  carefully  from  the  front  and  back  of  the 
forearm,  without  injury  to  the  numerous  superficial  vessels  and 
nerves  beneath  ;  and  it  should  be  taken  also  from  the  back  of 
the  hand,  by  prolonging  the  ends  of  the  transverse  cut  along  the 
margins  of  the  dorsimi  to  a  little  beyond  the  knuckles.  The  fore 
finger  should  have  the  integument  removed  from  it,  in  order  that 
the  nerves  may  be  followed  to  the  end. 

The  superficial  vessels  and  nerves  can  be  now  traced  in  the 
fat ;  most  of  them  have  been  already  dissected  above,  and  have 
the  following  position : — Along  the  inner  side  in  front  of  the 
forearm  with  the  ulnar  veins  is  the  continuation  of  the  internal 
cutaneous  nerve  ;  and  near  the  wrist  there  is  occasionally  a  small 
offset  from  the  ulnar  nerve  to  be  found.  On  the  outer  side  with 
the  radial  vein  is  the  superficial  part  of  the  musculo-cutaneous 
nerve. 

Close  to  the  hand,  in  the  centre  of  the  forearm,  the  small 
palmar  branch  of  the  median  nerve  should  be  sought  beneath 
the  fat,  and  inside  the  tendon  of  the  flexor  carpi  radialis.  On 
the  ulnar  artery  close  inside  the  pisiform  bone  a  small  palmar 
branch  of  the  ulnar  nerve  is  to  be  looked  for. 

At  the  back  of  the  forearm  the  largest  external  cutaneous 
branch  of  the  musculo-spiral  nerve  is  to  be  traced  onwards  ;  and 
offsets  are  to  be  followed  to  this  surface  from  the  nerves  in  front. 

On  the  posterior  part  of  the  hand  is  an  arch  of  superficial 
veins.  Winding  back  below  the  ulna  is  the  dorsal  branch  of 
the  ulnar  nerve ;  and  lying  along  the  outer  border  of  the  hand 
is  the  radial  nerve  :   these  should  be  traced  to  the  fingers. 

Cutaneous  Veins.  The  superficial  veins  are  named  median, 
radial,  and  ulnar,  from  their  position  in  the  limb.  Tliey  begin  in 
the  hand,  chiefly  at  the  dorsal  aspect,  where  they  form  an  arch  ; 
and  are  continued  along  the  forearm  to  end  in  the  basilic  and 
cephalic  veins. 

Superficial  arch.  This  arch  on  the  back  of  the  hand  is  more 
or  less  perfect,  and  receives  the  posterior  or  superficial  digital 
veins.  At  the  sides  the  arch  terminates  in  the  radial  and  ulnar 
veins. 

The  radial  vein  begins  in  the  outer  part  of  the  arch  above 
mentioned,  and  in  some  small  radicles  at  Uie  back  of  the  thumb. 
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It  is  continued  along  the  forearm,  at  first  behind  and  then  on 
the  outer  border  as  far  as  the  elbow,  where  it  gives  rise  to  the 
cephalic  vein  by  its  union  with  the  outer  branch  of  the  median 
vein  (fig.  64). 

The  ulnar  veins  are   anterior  and  posterior,  and  occupy  the  uixuu* : 
firont  and  back  of  the  limb.  *^^  "'^ 

The  anterior  arises  near  the  wrist  by  the  junction  of  small  anterior 
roots  from  the  hand,  and  runs  on  the  inner  part  of  the  forearm 
to  the  elbow ;  here  it  imites  with  the  inner  branch  of  the  me- 
dian, and  forms  the  basilic  vein  (fig.  54). 

The  posterior  ulnar  vein  is  situate  on  the  back  of  the  limb.    It  and  po«t«- 

riop ' 

commences  by  the  union  of  a  branch,  "  vena  salvatella,"  from,  the       * 
back  of  the  little  finger,  ¥dth  an  offset  of  the  venous  arch  ;  it  is 
continued  along  the  back  of  the  forearm  nearly  to  the  elbow,  and 
bends  forwards  to  open  into  the  anterior  ulnar  vein. 

The  median  vein  takes  origin  near  the  wrist  by  small  branches  median. 
which  are  derived  from  the  palmar  surface  of  the  hand  ;  and  it  is 
directed  along  the  centre  of  the  forearm  nearly  to  the  elbow. 
Here  the  vein  divides  into  external  and  internal  branches  (median 
basilic  and  median  cephalic),  which  unite,  as  before  seen  (fig.  54), 
with  radial  and  ulnar  veins.  At  its  point  of  bifurcation  the 
median  receives  a  communicating  branch  from  a  vein  (vena 
comes)  beneath  the  fascia. 

Cutaneous  Nerves.  The  superficial  nerves  of  the  forearm  Snpwficial 
are  continued  from  those  of  the  arm.     On  the  inner  side  from  f^^^^^^ 
the  large  internal  cutaneous  nerve ;  and  on  the  outer,  from  the 
two  external  cutaneous  nerves  of  the  musculo-spiral,  and  the 
mnsculo-cutaneous.     On  the  fore  part  of  the  limb  there  is  occa- 
sionally a  small  offset  of  the  ulnar  nerve  near  the  wrist.     On 
the  back  of  the  hand  is  the  termination  of  the  radial  nerve,  to-  and  back  of 
gether  with  a  branch  of  the  ulnar  nerve.  ^**"**  *^® 

The  internal  cutaneous  nerve  divides  into  two  parts.  The  intcmai 
anterior  branch  (fig.  56,  *)  extends  on  the  front  of  the  forearm  *^"**"***'"*  '* 
as  far  as  the  wrist,  and  supplies  the  integuments  on  the  inner 
half  of  the  anterior  surface.  Near  the  wrist  it  communicates 
sometimes  with  a  cutaneous  offset  from  the  ulnar  nerve.  The 
posterior  branch  (fig.  65,  ^)  continues  along  the  back  of  the  fore- 
arm (ulnar  side)  to  rather  below  the  middle. 

The  cutaneous  part  of  the  musculo-cutaneous  nerve  (fig.  56,  *)  eztem;\i 
IB  prolonged  on  the  radial,  border  of  the  limb  to  the  ball  of  the  <^»t^°®^"»; 
thumb,  over  which  it  terminates  in  cutaneous  offsets.  Near  the 
wrist  the  nerve  is  placed  over  the  radial  artery,  and  some  twigs 
pierce  the  fascia  to  ramify  on  the  vessel  and  supply  the  carpus. 
A  little  above  the  middle  of  the  forearm  the  nerve  sends  back- 
wards a  branch  to  the  posterior  aspect,  which  reaches  nearly  to 
the  wrist,  and  communicates  with  the  radial,  and  the  following 
cutaneous  nerve. 
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external  ^  The  external  cuianeous  branch  of  the  musculo-spiral  nerve  (fig. 
66,  *"),  after  passing  the  elbow,  turns  to  the  hinder  part  of  the 
forearm,  and  reaches  as  far  as  the  wrist.  Near  its  termination 
it  joins  the  preceding  cutaneous  nerve. 

The  radial  nerve  ramifies  in  the  integument  of  the  back  of  the 
hand  (fig.  55,  *),  and  in  that  of  the  thumb  and  the  next  two 
fingers.  It  becomes  cutaneous  at  the  outer  border  of  the  forearm 
in  the  lower  third,  and  after  giving  backwards  some  filaments  to 
the  posterior  aspect  of  the  limb,  divides  into  two  branches : — 

One  (external)  is  joined  by  the  musculoKJUtaneous  nerve,  and 
IB  distributed  on  the  radial  border  and  ball  of  the  thumb. 

The  other  branch  (internal)  supplies  the  remaining  side  of  the 
thumb,  both  sides  of  the  next  two  digits,  and  half  the  ring  finger ; 
80  that  the  radial  nerve  distributes  the  same  number  of  digital 
branches  to  the  dorsum  as  the  median  nerve  furnishes  to  the 
palm  of  the  hand.  This  portion  of  the  radial  nerve  communi- 
cates with  the  musculo-cutaneous  and  ulnar  nerves  ;  and  the 
offset  to  the  contiguous  sides  of  the  ring  and  middle  fingers 
is  joined  by  a  twig  from  the  dorsal  branch  of  the  ulnar 
nerve. 

On  the  side  of  the  fingers  each  of  these  dorsal  digital  branches 
is  united  with  an  offset  from  the  digital  nerve  on  the  palmar 
surface. 

The  dorsal  branch  of  the  ulnar  nerve  (fig.  56,  ')  gives  offsets  to 
^^nerve  the  rest  of  the  fingers  and  the  back  of  the  hand.  Appearing  by 
^and  and  the  styloid  process  of  the  ulna,  it  joins  in  an  arch  across  the  back 
of  the  hand  with  the  radial  nerve,  and  is  distributed  to  both  sides 
of  the  little  finger,  and  to  the  ulnar  side  of  the  ring  finger :  it 
communicates  with  the  part  of  the  radial  nerve  supplying  the 
space  between  the  ring  and  middle  fingers.  Tlie  ulnar  nerve 
famishes  branches  to  the  same  number  of  digits  on  the  palmar 
surface. 

The  aponeurosis  of  the  forearm  is  continuous  with  a  similar 
investment  of  the  arm.  It  is  of  a  pearly  white  colour,  and  is 
formed  of  fibres  that  cross  obliquely  :  it  furnishes  sheaths  to  the 
muscles,  and  is  thicker  behind  than  before. 

Near  the  elbow  it  is  stronger  than  towards  the  hand ;  and  at 
that  part  it  receives  fibres  from  the  tendons  of  the  biceps  and 
brachiaUs  anticus,  and  gives  origin  to  the  muscles  attached  to 
the  inner  condyle  of  the  humerus.  On  the  back  of  the  limb  the 
aponeurosis  is  connected  to  the  margins  of  the  ulna,  so  as  to 
leave  the  upper  part  of  the  bone  subcutaneous ;  and  it  is  joined 
by  fibres  from  the  tendon  of  the  triceps. 

Horizontal  processes  are  sent  downwards  from  the  aponeurosis 

cular  pieces.  ^  separate  the  superficial  and  deep  layers  of  muscles,  both  on 

^he  front  and  back  of  the  forearm ;  and  longitudinal  white  bands 

indicate  the  position  of  those  intermuscular  processes  which  iaor 
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late  one  muscle  from  another^  and  give  origin  to  the  muscular 
fibres. 

At  the  wrist  the  fascia  joins  the  anterior  annular  ligament ;  At  the 
and  near  that  band  the  tendon  of  the  palmaris  longus  pierces  it, 
and  receives  a  sheath  from  it.     Behind  the  wrisit  it  is  thickened  annular 
by  transverse  fibres,  and  gives  rise  to  the  posterior  ftnTmUr  liga-  "*^*™® 
ment ;  but  on  the  back  of  the  hand  and  fingers  the  fascia  becomes 
very  thin. 

Dissection,  The  skin  is  to  be  replaced  on  the  back  of  the  fore-  Take  away 
arm  and  hand,  as  on  the  back  of  the  arm,  in  order  that  the  de-  ^^^^  and 
naded  parts  may  not  become  dry.     Beginning  with  the  dissection  ^®*^*- 
of  the  anterior  surface  of  the  limb,  let  the  student  divide  the 
aponeurosis  as  far  as  the  wrist,  and  take  it  away  with  the  cuta- 
neous vessels  and  nerves,  except  the  small  palmar  cutaneous 
ofl&ets  of  the  median  and  ulnar  nerves  near  the  wrist.     In  clean- 
ing the  muscles  it  will  be  impossible  to  remove  the  aponeurosis 
from  them  at  the  upper  part  of  the  forearm  without  detaching 
the  muscular  fibres. 

In  front  of  the  elbow  is  the  hollow,  already  partly  dissected,  Cl«m  out 
between  the  two  masses  of  muscles  arising  from  the  inner  and  elbow. 
oiater  sides  of  the  humerus.      The  space  should  be  carefully 
cleaned,  so  as  to  display  the  brachial  and  forearm  vessels,  the 
median  nerve  and  branches,  the  musculo-spiral  nerve,  and  the 
recurrent  radial  and  ulnar  arteries. 

In  the  lower  half  of  the  forearm  a  large  artery,  radial,  is  to  be 
laid  bare  along  the  radial  border ;  and  at  the  ulnar  side,  close  to 
the  annular  ligament,  the  trunk  of  the  ulnar  artery  will  be  re- 
cognised as  it  becomes  superficial.  These  vessels  and  their 
branches  should  be  carefully  cleaned. 

The  anterior  annular  ligament  of  the  wrist,  which  arches  over  Define 
the  tendons  passing  to  the  hand,  is  next  to  be  defined.     This  ^nubf 
atrong  band  is  at  some  depth  from  the  surface ;  and  whilst  the  ligament, 
student  removes  the  fibrous  tissue  superficial  to  it,  he  must  take 
caie  of  the  small  branches  of  the  median  and  ulnar  nerves  to  the 
palm  of  the  hand.     The  ulnar  artery  and  nerve  pass  over  the 
ligament,  and  will  serve  as  a  guide  to  its  depth. 

HoUtno  in  fr<mt  of  the  elbow  (fig.  58).  The  hollow  in  front  of  gj^^^^^ 
the  elbow  joint  corresponds  with  the  popliteal  space  at  the  knee,  elbow. 
and  is  situate  between  the  inner  and  the  outer  mass  of  the 
muscles  of  the  forearm.     This  interval  is  somewhat  triangular 
in  shape,  and  the  wider  part  is  towards  the  humerus.      It  is 
bounded  on  the  outer  side  by  the  supinator  longus  muscle,  and  Boundariea. 
on  the  inner  side  by  the  pronator  teres.     The  aponeurosis  of  the 
limb  is  stretched  over  the  space ;  and  the  bones  covered  by  the 
biachialis  anticus  and  supinator  brevis,  form  the  deep  boundary. 

Contents,    In  this  hollow  are  lodged  the  termination  of  the  Contenta  of 
brachial  artery  with  its  veins,  and  the  median  nerve ;  the  mMik-      ^'^^^ 
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colo-spiral  nerve ;  the  tendon  of  the  bicepe  muscle,  and  small 
recurrent  vessels,  i^ith  much  fat  and  glands, 
and  their  These  several  parts  have  the  foUowing  relative  position  in  the 

Se^Mttother  *P*^^  • — '^^®  tendon  of  the  biceps  is  directed  towards  the  outer 
boundary  to  reach  the  radius,  into  which  it  is  inserted.  On  the 
outer  side,  concealed  by  the  supinator  longus  muscle,  is  the  mus- 
culo-spiral  nerve.  Nearly  in  the  centre  of  the  space  are  the  brachial 
artery  and  veins  and  the  median  nerve,  the  nerve  being  internal ; 
but  as  the  artery  is  inclining  to  the  outer  part  of  the  limb,  they 
soon  become  distant  from  one  another  about  half  an  inch.  In 
this  hollow  the  brachial  artery  divides  into  two  trunks — radial 
and  ulnar ;  and  the  recurrent  radial  and  ulnar  branches  appear 
in  the  space,  one  on  the  outer  and  the  other  on  the  inner  side. 

Two  or  three  lymphatic  glands  lie  on  the  sides  of  the  artery, 
and  one  below  its  point  of  splitting. 

Muscles  on  the  front  op  the  forearm  (fig.  58).  The 
muscles  on  the  front  of  the  forearm  are  divided  into  a  superficial 
and  a  deep  layer. 

In  the  superficial  layer  there  are  five  muscles,  which  are  fixed 
fi^*mu8cles  ^  ^^®  inner  condyle  of  the  humerus,  mostly  by  a  common  tendon, 
and  lie  in  the  undermentioned  order  from  the  middle  to  the 
inner  side  of  the  limb ;  viz.  pronator  radii  teres,  flexor  carpi 
radialis,  palmaris  longus,  flexor  carpi  ulnaris;  and  deeper  and 
larger  than  any  of  these  is  the  flexor  sublimis  digitorum. 

The  deep  layer  will  be  met  with  in  a  subsequent  dissection 
(p.  310). 

The  pronator  RAon  teres  (fig.  58, ')  arises  from  the  inner 
condyle  of  the  humerus  by  the  common  tendon ;  from  the  ridge 
above  the  condyle  by  fleshy  fibres ;  from  the  inner  part  of  the 
coronoid  process  by  a  second  tendinous  slip ;  and  from  the  fascia 
and  the  septum  between  it  and  the  next  muscle.  It  is  inserted 
by  a  flat  tendon  into  an  impression,  an  inch  in  length,  on  the 
middle  of  the  outer  surface  of  the  radius. 

The  muscle  is  superficial  except  at  the  insertion,  where  it  is 
covered  by  the  radial  artery,  and  some  of  the  outer  set  of  muscles, 
viz.  supinator  longus  and  radial  extensors  of  the  wrist.  The 
pronator  forms  the  inner  boundary  of  the  triangular  space  in 
front  of  the  elbow  :  and  its  inner  border  touches  the  flexor  carpi 
radialis.  By  gently  separating  the  muscle  from  the  rest,  it  will 
be  found  to  lie  on  the  brachialis  anticus,  the  flexor  sublimis 
digitorum,  and  the  ulnar  artery  and  the  median  nerve.  The 
second  small  head  of  origin  is  directed  inwards  between  the 
artery  and  the  nerve. 

Action.  The  pronator  assists  in  bringing  forwards  the  radius 
over  the  ulna,  and  pronates  the  hand.     When  the  radius  is  fixed 
and  elbow.    ^^^  muscle  raises  that  bone  towards  the  humerus,  bending  the 
elbow-joint. 
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SUPEBFICIAL  FLEXOB  MUSCLES. 


The  FLKXOB  CAKPi  KADiAUB  (fig,  58, ')  takes  its  origin  from  tt 
the  common  tendon,  from  the  aponenrosia  of  the  limb,  and  bom  ?| 
the  inteimuBculsr  septum  on  each  side. 
The  tendon  of  the  muscle,  becoming 
free  from  fleshy  fibres  about  the  middle 
of  the  foreaim,  paases  through  a  groove 
in  the  ob  trapeziuin,  outaide  the  arch 
of  the  anterior  amtular  ligament,  to  be 
•MMrted  into  the  base  of  the  metacarpal 
bone  of  the  index  finger,  and  by  a  slip 
into  that  of  the  middle  finger. 

Thia  muscle  rests  chiefly  on  the 
flexor  sublimis  digitorum ;  but  near 
the  oiigin  it  is  in  contact  with  the 
ulnar  attery  and  the  median  nerve, 
and  near  ^e  wrist  it  lies  over  the 
flexor  longns  pollicis,— a  muscle  of  the 
deq>  byer.  Aa  low  as  the  middle  of 
the  forearm  the  muscle  concsponds  ex- 
tonally  with  the  pronator  teres,  and 
lielow  that  with  the  radial  artery  to 
which  its  tendon  is  taken  as  the  guide. 
The  ulnar  border  is  at  first  in  contact 
with  the  palmaris  longus  muscle,  and 
for  about  two  inches  above  the  wrist 
with  the  median  nerve.* 

Jetton.  The  hand  being  free  the 
mUBcle  flexes  first  the  wrist  joint,  inclin- 
ing the  hand  somewhat  to  the  radial 
aide ;  still  continuing  to  contract  it 
bends  the  elbow. 

The  F&LUARis  LONflus  (fig.  68,'}  is 
often  absent :  or  it  may  present  great 
inq^nlaritj  in  the  proportion  between 
the  fleshy  and  tendinous  parts.  Its 
OT^n  is  connected,  like  that  of  the 
pnceding  muscle,  with  the  common 
tendon,  the  fascia,  and  the  intermuscular 
aqita.  Its  long  thin  tendtm  is  continued 
along  the  c«ntre  of  the  forearm,  and 
inercing  the    aponeurosis,  pusses  over 

the  »ininliir  ligament   to  end  in  the  of 

palmar  fiiecia,  and  to  join  by  a  tendinous  slip  the  short  muscles 
of  the  thumb. 

*  In  the  bodj  of  >  todud  vbieh  vas  mil  devtloped,  the  miucle  iru  alanit 
nbothndM. 

■f-  Bapttfidal  vUw  of  the  toreaiiit  (from  Qnun'a  Ait«ries}.     1.  S^ii^ 
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The  palmaris  is  situate  between  the  flexor  radialis  and  flexor 
carpi  ulnaris,  and  rests  on  the  flexor  sublimis  digitonim. 

Action,  Rendering  tense  the  palmar  fascia,  the  palmaris  wiU 
afterwards  bend  the  wrist  and  elbow  like  the  other  muscles  of 
the  superficial  layer. 
Flexor  carpi  The  FLEXOR  CARPI  ULNARIS  (fig.  58,^  has  an  aponeurotic 
origin  firom  the  inner  condyle  of  the  humerus ;  the  inner  side  of 
the  olecranon ;  and  the  ridge  of  the  ulna  between  the  internal 
and  posterior  surfaces  for  three  fourths  of  the  length.  Most  of 
the  fibres  are  continued  vertically  downwards,  but  others  ob- 
liquely forwards  to  a  tendon  on  the  anterior  part  of  the  muscle 
in  the  lower  half^  some  joining  it  as  low  as  the  wrist ;  and  the 
tendon  is  inserted  into  the  pisiform  bone  and  the  fascia,  an  offiBet 
being  sent  to  the  muscles  of  the  little  finger. 

One  surface  of  the  muscle  is  in  contact  with  the  fascia  ;  and  its 
tendon,  which  can  be  felt  readily  through  the  skin,  may  be  taken  as 
the  guide  to  the  ulnar  artery.  To  its  radial  side  are  the  palmaris 
and  flexor  digitonmi  sublimis  muscles.  When  the  attachment  to 
the  inner  condyle  has  been  divided,  the  muscle  will  be  seen  to 
conceal  the  flexor  digitorum  sublimis  and  flexor  profundus,  the 
ulnar  nerve,  and  the  ulnar  vessels ;  between  the  attachments 
to  the  condyle  and  the  olecranon  the  ulnar  nerve  enters  the 
foreann. 

Action.  Firstly  the  wrist  is  bent  by  the  contraction  of  the 
muscle,  and  the  hand  is  drawn  inwards ;  secondly,  the  elbow 
joint  is  flexed. 

The  RADIAL  ARTERY  (fig.  58,  ^)  is  One  of  the  vessels  derived 
from  the  bifurcation  of  the  brachial  trunk,  and  its  destination  is 
the  palm  of  the  hand.  It  is  placed  first  along  the  outer  side  of 
the  forearm  as  fjEur  as  the  end  of  the  radius  ;  it  winds  backwards 
next  below  the  extremity  of  that  bone  :  and  it  enters  finally  the 
palm  of  the  hand  through  the  first  interosseous  space.  In  con- 
sequence of  this  circuitous  course  the  artery  will  be  found  in 
three  different  regions,  viz.  the  front  of  the  forearm,  the  back 
of  the  wrist,  and  the  palm  of  the  hand. 

In  the  front  of  the  forearm.  In  this  part  of  the  limb  the  posi* 
the  forounn.  ^^j^  ^f  ^-^^  arteiy  will  be  marked,  on  the  surface,  by  a  line  from 
the  centre  of  the  hollow  of  the  elbow  to  the  fore  part  of  the 
styloid  process  of  the  radius.  At  first  it  lies  on  the  inner  side  of 
the  radius,  but  afterwards  over  that  bone.  This  vessel  is  smaller 
than  the  ulnar  artery,  though  it  appears  in  direction  to  be  the 
continuation  of  the  brachial  trunk ;  and  it  is  partly  deep  and 
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artery  with  its  nerve  outBide.  2.  Ulnar  artery  and  nerve  where  they  are 
more  superficial.  3.  Pronator  teres.  4.  Flexor  carpi  radialis.  5.  Pal- 
maris longus.  6.  Flexor  sublimis.  7.  Flexor  carpi  ulnaris.  8.  Supinator 
longus.     9.  Biceps.     10.  Palmaris  brevis.     11.  Palmar  arch  of  the  ulnar 
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partly  superficial ;  but  where  it  is  more  superficial  in  the  lower 
half  it  can  be  felt  beating  during  life  as  the  pulse  near  the  wrist. 

In  the  upper  half  the  vessel  is  placed  beneath  the  supinator  Connections 
longus  ;  and  rests  successively  on  the  following  muscles,  the  fleshy  £^^*^*'^ 
supinator  brevis,  the  pronator  teres,  and  part  of  the  thin  origin  with 
of  the  flexor  sublimis.  muadet, 

Veins,  Yenad  comites  lie  on  the  sides  with  cross  branches  over  yeins, 
the  artery. 

Nerve,  The  radial  nerve  is  parallel  to,  and  outside  its  com-  »n<l  nerve. 
panion  artery,  but  separated  by  a  slight  interval. 

In  the  laioer  half  the  radial  artery  is  superficial,  being  covered  in  lower 
only  by  the  teguments  and  the  deep  fascia.  Here  it  is  placed  in 
a  hollow  between  the  tendons  of  the  supinator  longus  and  flexor  muscles, 
carpi  radialis.  It  lies  from  above  down  on  the  origin  of  the 
flexor  sublimis,  on  two  other  muscles  of  the  deep  layer,  viz. 
flexor  pollicis  longus  and  pronator  quadratus,  and  lastly  on  the 
end  of  the  radius. 

Veins,  The  usual  venae  comites  are  found  on  the  sides  of  the  artery,  veins. 

Nerves.  The  radial  nerve  is  still  on  the  outer  side  of  the  vessel  nerve. 
until  it  passes  backwards  beneath  the  tendon  of  the  supinator 
longus,  and  becomes  cutaneous.     Superficial  to  the  lower  end  are 
the  ramifications  of  the  musculo-cutaneous  nerve,  some  of  which 
reach  the  artery  by  piercing  the  deep  fascia. 

Branches,  The  radial  artery  furnishes  many  unnamed  muscular  Branches. 
and   nutrient   branches   to   the   surrounding   parts ;  and  three 
named  branches,  viz.  recurrent  radial,  superficial  volar,  and  an* 
terior  carpal. 

The  radial   recurrent  is   the  first   branch,  and   supplies  the  Radial  re- 
muflcles  of  the  outer  side  of  the  limb.     Its  course  is  almost  ®^"^"^ 
transverse  to  the  supinator   longus  muscle,    beneath   which  it 
terminates  in  muscular  ramifications.    One  offset  ascends  beneath 
the  supinator,  and  anastomoses  with  the  superior  profunda  branch 
of  the  brachial  artery. 

The  superficial  volar  branch  arises  usually  near  the  lower  end  Superficial 
of  the  radius,  but  its  exact  place  of  origin  is  imcertMn.     It  is  ^'*^- 
directed  towards  the  palm  of  the  hand,  across  or  through  the 
mass  of  muscles  in  the  ball  of  the  thumb,  and  it  either  ends  in 
those  muscles,  or  joins  the  superficial  palmar  arch. 

The  anterior  carpal  branch  is  very  inconsiderable  in  size,  and  Anterior 
will  be  seen  in  the  examination  of  the  deep  layer  of  muscles.  ®**^te**^' 
Arising  rather  above  the  lower  end  of  the  radius,  it  passes  trans- 
versely at  the  lower  border  of  the  pronator  qiiadratus,  and  anas- 
tomoses with  a  similar  branch  from  the  ulnar  artery :  from  the 
arch  thus  formed,  offsets  are  given  to  the  carpus. 

Peetiliariiies  of  the  radial  artery.  The  origin  of  the  radial  may  be  Variations 
carried  upwards  bom  the  nsnal  place  even  to  the  axiUa.     The  vessel  arises  ^^^ 
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from  the  humeral  much  more  frequently  than  the  other  arteries  of  theifore- 
arm,  viz.  In  the  proportion  in  a  giyen  number  of  cases  of  about  three  to 
four.  In  one  instance  (Quain),  it  began  between  two  and  three  inches 
below  the  elbow  joint,  and  in  that  case  a  vas  aberrans  connected  it  with 
the  axillary  artery. 

When  the  radial  has  a  high  origin  its  course  in  the  arm  is  close  to  the 
brachial  artery,  along  the  edge  of  the  biceps  muscle  ;  and  in  passing  the 
bend  of  the  elbow  it  may  be  occasionally  subcutaneous,  viz.  above  the  deep 
taacin,  and  be  liable  to  injury  in  venesection.  In  the  forearm  it  may  be 
likewise  subcutaneous,  and  superficial  to  the  supinator  longus  muscle. 

The  **  vasa  aberrantia,"  or  the  long  slender  branches  of  the  axillary  or 
brachial  trunk  open  commonly  into  the  radial  artery.  In  some  cases  of 
high  origin  of  the  radial,  there  is  a  connecting  branch  at  the  bend  of  the 
elbow  between  it  and  the  trunk  in  the  place  of  the  brachial  artery. 

Dissection,  To  bring  into  view  the  flexor  sublimis  digitonun, 
the  origin  of  the  flexor  carpi  radiolis  and  palmaris  longus  must 
be  cut  through  near  the  inner  condyle  of  the  humerus,  and 
turned  to  one  side.  Small  branches  of  the  ulnar  artery-  and 
median  nerve  may  be  seen  entering  the  under  surface  of  those 
muscles.     For  the  present  the  pronator  teres  may  be  left  imcut. 

The  FLEXOR  DIGITORUM  SUBLIMIS  Vel  PERFORA.TUS  (fig.  58,*) 

IB  the  largest  of  the  muscles  of  the  superficial  layer,  and  is 
named  from  its  position  to  another  flexor  in  the  deep  layer.  It 
arises  from  the  inner  condyle  of  the  humerus,  the  internal  lateral 
ligament,  and  the  intermuscular  septa  in  common  with  the  pre- 
ceding muscles  ;  and  it  takes  origin,  in  addition  from  the  bones 
of  the  forearm,  viz.  from  the  inner  part  of  the  coronoid  process  of 
the  ulna  ;  from  the  oblique  line  below  the  radial  tubercle ;  and 
from  the  anterior  margin  of  the  radius  as  far  as,  or  one  or  two 
inches  below,  the  insertion  of  the  pronator  teres.  Rather  below 
the  middle  of  the  forearm  the  muscle  ends  in  four  tendons,  which 
are  continued  beneath  the  annular  ligament  and  across  the  hand 
to  be  inserted  into  the  middle  phalanges  of  the  fingers,  after 
being  perforated  by  the  tendons  of  the  deep  flexor. 

The  flexor  sublinus  is  concealed  by  the  other  muscles  of  the 
superficial  layer  ;  and  the  radial  vessels  lie  on  the  attachment  to 
the  radius.  Along  the  inner  border  is  the  flexor  carpi  ulnaris, 
with  the  ulnar  vessels  and  nerve.  The  tendons  of  the  muscle 
are  arranged  in  pairs  before  they  pass  beneath  the  annular  liga- 
ment of  the  wrist ; — the  middle  and  ring  finger  tendons  being 
anterior,  and  those  of  the  index  and  little  finger  posterior  in 
position.  Dividing  the  coronoid  and  condyloid  attachments, 
the  muscle  will  be  seen  to  cover  two  flexors  of  the  deep  layer 
(flexor  digitorum  profundus  and  flexor  poUicis),  the  median 
nerve,  and  the  upper  part  of  the  ulnar  artery. 

Action.  This  flexor  bends  primarily  the  second  phalanx  of 
each  finger ;  and  is  then  able  to  bring  the  nearest  phalanx 
towards  the  palm  in  consequence  of  being  bound  therdio  by  a 
aheath.     But  when  the  nearest  phalanx  is  fixed  by  the  extensor 
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of  the  fingeis,  it  remains  straight  whilst  the  superficial  flexor  bends 
the  second  phalanx. 

After  the  fingers  are  bent  the  muscle  will  help  in  flexing  the  on  elbow 
wrist  and  elbow  joints.  *"*^  ''"**• 

The    ULNAR    ARTERY    (fig.    58,  '),    is    the    larger  of   the   two  Ulnar  artery 

blanches  coming  from  the  bifurcation  of  the  brachial  trunk  ;  and  oFhauSif *^ 

is  directed  along  the  inner  side  of  the  limb  to  the  palm  of  the 

hand,  where  it  forms  the  superficial  palmar  arch,  and  joins  the 

radial  artery.     In  the  forearm  the  vessel  has  an  arched  direction, 

and  its  depth  from  the  surface  varies  in  the  first  and  last  parts 

of  its  course. 

In  the  upper  half  the  arteiy  is  inclined  obliquely  inwards  Course  in 
from  the  centre  of  the  elbow  to  the  inner  -part  of  the  limb  mid-  "^^^  ^'^' 
way   between  the   elbow  and  "wrist.     It   courses  between  the 
sapeificial  and  deep  layers  of  muscles,  being  covered  by  the  pro- 
nator teres,  flexor   carpi   radialis,  palmaris  longus,  and  flexor 
sublimis.     Beneath  it  come  first  the  brachialis  anticus  for  a  short  Connections 
diitance,  and  aftem-ards  the  flexor  profundus.  JJ^.  °*^**' 

Veins,  Two  companion  veins  are  situate  on  the  sides  of  the  Position  of 
arteiy,  and  join  freely  together.  ^®^* 

Nerves.  The  median  nerve  lies  to  the  inner  side  of  the  vessel  and  ncrvoa. 
for  about  an  inch,  but  then  crosses  over  it  to  gain  the  outer  side. 
Aboat  the  middle  of  the  forearm  the  ulnar  nerve  approaches  the 
arteiy,  and  continues  thence  on  the  inner  side. 

In  the  hicer  half  it  has  a  straight  course  to  the  pisifonn  bone,  Lower  half 
and  is  covered  by  the  teguments  and  fascia  and  the  flexor  carpi 
nlnaiis  as  far  as  the  wrist.     To  the  outer  side  are  the  tendons  of  with 
die  flexor  sublimis.     Beneath  it  is  the  flexor  profundus.  muacles, 

Veins.  Two  companion  veins,  as  in  the  upper  part,  accom-  veins, 
pany  the  arteiy,  and  are  united  across  it  at  intervals. 

Nerves.  The  ulnar  nerve  lies  close  to,  and  on  the  inner  side  of  nerves. 
the  vessels ;  and  a  small  branch  of  it  .descends  on  the  arteiy  to 
the  palm  of  the  hand,  sending  twigs  around  the  vessel. 

On  the  annular  ligament  of  the  wrist  the  artery  has  pierced  Powition  on 
the  &8cia  and  lies  close  to  the  pisiform  bone.     The  ulnar  nerve  u^^^utl**^ 
with  its  palmar  branch  still  accompany  the  vessel,  the   large 
tanmk  being  on  the  inner  side. 

Branchts.  The  greater  number  of  the  collateral  branches  of  the  it«  branches 
arteiy  are  distributed  to  the  muscles.     But  the  named  branches 
are  the  following : — 

The  anterior  ulnar  recurrent  branch  arises  generally  in  common  anterior  and 
with  the  next,  and  ascending  on  the  brachialis  anticus  muscle 
inoecolates  with  the  small  anastomotic  arteiy  beneath  the  pro- 
nator radii  teres.     It  gives  offsets  to  the  contiguous  muscles. 

The  posterior  ulnar  recurrent  branch,  of  larger  size  than  the  postoHor 
anterior,  is  inclined  inwards  beneath  the  flexor  sublimis  muscle  "^*"^°^» 
to  the  interval  between  the  inner  condyle  and  the  olecranoii. 
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There  it  passes  with  the  ulnar  nerve  between  the  attachments  of 
the  flexor  carpi  ulnaris,  and  joins  the  ramifications  of  the  inferior 
profunda  and  anastomotic  arteries  on  the  inner  side  of  the  elbow 
joint.  Some  of  its  offsets  enter  the  muscles,  and  others  supply 
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long,  which  is  directed  backwards  towards  the  interosseous 
membrane,  and  divides  into  anterior  and  posterior  interosseous 
arteries  :  these  branches  will  be  afterwards  followed, 
metacarpal,  The  metacarpal  branch  arises  from  the  artery  near  the  lower 
end  of  the  ulna,  and  turns  back  along  the  metacarpal  bone  of  the 
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The  carpal  branches  (anterior  and  posterior)  ramify  on  the 
front  and  back  of  the  carpus,  on  which  they  anastomose  with 
corresponding  offsets  of  the  radial  artery,  and  form  arches  across 
the  wrist. 
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Peculiarities  of  the  ulnar  artery.  The  origin  of  the  artery  has  a  ten- 
dency to  approach  the  trunk  of  the  body,  and  it  may  be  tranaferred  to  any 
point  of  the  main  vessel  in  the  arm  or  axilla ;  but  this  deviation  is  less 
frequent  in  it  than  in  the  radial  artery.  Once  the  origin  was  found  between 
two  and  three  inches  below  the  elbow.     (Quiun. ) 

Its  irregular  position  in  the  forearm  varies  more  than  that  of  the  radial 
under  similar  circumstances.  The  artery  is  generally  superficial  to  the 
flexor  muscles  at  the  bend  of  the  elbow  (only  one  exception,  Mr.  Qoain), 
but  beneath  the  aponeurosis  of  the  forearm  ;  though  sometimes  it  is  sub- 
cutaneous with  the  superficial  veins. 

Tlie  ULNAR  NERVE  enters  the  forearm  between  the  attach- 
ments of  the  flexor  carpi  ulnaris  to  the  olecranon  and  inner  con- 
dyle of  the  humerus.  Under  cover  of  that  muscle  the  nerve 
reaches  the  ulnar  artery  about  the  middle  (in  length)  of  the  fore- 
arm, and  is  continued  on  the  inner  side  of  the  vessel  to  the  hand. 
On  the  annular  ligament  the  nerve  is  rather  deeper  than  the 
artery.  It  furnishes  articular,  muscular,  and  cutaneous  branches 
OS  below : — 

Articular  nerves.  In  the  interval  between  the  olecranon  and  the 
inner  condyle,  slender  filaments  to  the  joint  arise. 

Muscular  branches.  It  furnishes  offisets  near  the  elbow  to  two 
muscles  of  the  forearm ;  one  branch  enters  the  upper  part  of 
the  flexor  carpi  ulnaris,  and  the  other  supplies  the  inner  half  of 
the  flexor  profundus  digitorum. 

Cvianeous  nerve  of  the  forearm  and  hand.  About  the  middle  of 
the  forearm  arises  a  small  branch  (palmar),  which  courses  on  the 
ulnar  artery,  sending  twigs  around  that  vessel,  to  end  in  the 
integuments  of  the  palm  of  the  hand.  Sometimes  a  cutaneous 
offset  from  it  perforates  the  aponeurosis  near  the  wrist,  and  joins 
the  internal  cutaneous  nerve. 

The  dorsal  cvianeous   nerve   of  the  hand   arises    about   two 
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inches  above  the  end  of  the  ulna,  and  passes  obliquely  backwards  back  of 
beneath  the  flexor  carpi  ulnaris :  perforating  the  aponeurosis  it       *^' 
is  lost  on  the  back  of  the  hand  and  Angers  ^.  300). 

The  MEDIAN  NERVE  leaves  the  hoUow  of  the  elbow  between  Median 
the  heads  of  origin  of  the  pronator  teres,  and  takes  the  middle  ^^^^ 
line  of  the  limb  in  its  course  to  the  hand.     It  is  placed  beneath  lies  between 
the  flexor  sublimis  as  low   as   two  inches  from  the   annular ^^^^ 
ligament,  but  it  then  becomes  superficial  along  the  outer  border  miwcica. 
of  the  tendons  of  that  muscle.     Lastly  the  nerve  passes  beneath 
the  annular  ligament  to  enter  the  palm  of  the  hand,  where  it  is 
distributed.     The  nerve  supplies  the  muscles  on  the  front  of  the 
forearm,  and  furnishes  a  cutaneous  offset  to  the  hand. 

Muscular  offsets  leave  the  trunk  of  the  nerve  near  the  elbow,  Supplies  the 
and  are  distributed  to  all  the  muscles  of  the  superficial  layer  ^^^^^evt 
except  the  flexor  carpi  ulnaris  ;  in  addition,  the  nerve  supplies  one 'and  a 
the  deep  layer  through  the  interosseous  branch,  except  the  inner 
half  of  the  flexor  profundus  digitorum. 

The  anterior  interosseous  nerve  accompanies  the  anterior  inter-  Interos- 
osseons  artery,  and  will  be  dissected  with  that  vessel.    By  means  SSnch. 
of  this  nerve  the  muscles  of  the  deep  layer  are  supplied,  with 
the  exception  above  specified. 

The  cutaneous  palmar  branch  arises  in  the  lower  fourth  of  the  Acutaneotia 
foiearm  ;  it  pierces  the  fascia  near  the  annular  ligament,  and  paim  of 
crosses  that  ligament  to  reach  the  palm  of  the  hand.  "*"**• 

The  RADIAL  NERVE  is  the  smaller  of  the  two  branches  into  Radial  nerve 
which  the  musculo-spiral  divides  in  front  of  the  outer  condyle  of 
the  humerus.     This  nerve  is  placed  along  the  outer  border  of  the  forearm, 
the  limb,  under  cover  of  the  supinator  longus,  and  on  the  outer 
side  of  the  radial  artery  till  within  three  inches  of  the  wrist, 
where  it  becomes  cutaneous  at  the  posterior  border  of  the  tendon 
of  the  supinator.     On  the  surface  of  the  limb  it  divides  into  two  ends  on 
bnmches,  which  are  distributed  on  the  dorsum  of  the  hand,  and  £2^^.'*'  ^^ 
on  the  thumb  and  the  next  two  fingers  (p.  300).     No  offset  is 
famished  by  the  part  of  the  nerve  beneath  the  aponeurosis. 

Dissection.  To  examine  the  deep  layer  of  muscles  it  will  be  WMectlon 
necessary  to  draw  well  over  to  the  radial  side  of  the  forearm  the  layer  of 
pronator  teres,  to  detach  the  flexor  sublimis  from  the  radius,  and  ™"«5io»- 
to  remove  the  fleshy  part  of  the  muscle.     The  areolar  tissue  is  to 
be  taken  from  the  muscular  fibres ;  and  the  anterior  interosseous 
vessels  and  nerve,  which  lie  on  the  interosseous  membrane,  and 
are  concealed  by  the  muscles,  are  to  be  traced  out. 

Deep  Later  of  Muscles.  Only  three  muscles  are  present  in  Three  mu»- 
the  deep  layer  on  the  front  of  the  forearm.     One  lies  on  the  dMp  layer. 
ulna,  and  is  the  deep  flexor  of  the  fingers ;  a  second  covers  the 
ladiiis,  viz.  the  long  flexor  of  the  thumb ;  and  the  third  is  the 
pronator  quadratus,  which  lies  beneath  the  other  two  near  the 
lower  end  of  the  bones. 
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The    FLEXOR    DIGITORUM    PROFUNDUS     Vel    PERF0RAN8    (trises 

from  the  anterior  and  inner  surfiEices  of  the  ulna  for  three-fouiths 
of  the  length  of  the  bone  ;  from  the  inner  half  of  the  interos- 
seous ligament  for  the  same  distance ;  and  from  un  aponeurosis 
common  to  this  muscle  and  the  flexor  carpi  ulnaris.  The  muscle 
has  a  thick  fleshy  belly,  and  ends  in  tendons  which,  united 
together,  pass  beneath  the  annular  ligament,  and  are  inserted  into 
the  last  phalanges  of  the  fingers. 

The  cutaneous  surface  of  the  muscle  is  in  contact  with  the 
ulnar  nerve  and  vessels,  with  the  superficial  flexor  of  the  fingers, 
and  with  the  flexor  carpi  ulnaris.  The  deep  surface  rests  on  the 
ulna  and  the  pronator  quadratus  muscle.  The  outer  border 
touches  the  flexor  pollicis  longus  and  the  anterior  interosseous 
vessels  and  nerve ;  and  the  inner  is  connected  by  aponeurosis  to 
the  posterior  margin  of  the  ulna. 

Action,  The  muscle  bends  the  last  phalanges  of  the  fingers 
and  the  T^Tist;  but  it  does  not  act  on  the  last  phalanx  till  after 
the  second  has  been  bent  by  the  flexor  sublimis. 

The  fingers  are  approximated  and  the  joints  bent  in  the 
following  order  : — firstly,  the  articulation  between  the  meta- 
carpal and  the  middle  phalanx,  secondly,  the  last  phalangeal 
joint,  and  thirdly  the  metacarpo-phalangeal ;  but  the  nearest 
joint  can  be  held  straight  by  the  extensor  whilst  the  farthest  two 
are  bent  by  the  superficial  and  deep  flexors. 

The  FLEXOR  LONOUS  POLLICIS  arises  from  the  hollowed  an- 
terior surface  of  the  radius,  as  low  as  the  pronator  quadratus ; 
from  the  outer  part  of  the  interosseous  membrane  ;  and  by  a 
round  distinct  slip  from  the  coronoid  process  of  the  ulna,  internal 
to  the  attachment  of  the  brachialis  anticus.  The  fleshy  fibres 
descend  to  a  tendon,  which  is  continued  beneath  the  ftTiTniUr 
ligament,  and  is  inserted  into  the  last  phalanx  of  the  thumb. 

On  the  cutaneous  surface  of  the  muscle  is  the  flexor  sublimis, 
with  the  radial  vessels  for  a  short  distance  inferiorly.  The 
muscle  lies  on  the  radius  and  the  pronator  quadratus.  To  the 
inner  side  is  the  flexor  profundus  digitorum. 

Action,  It  bends  both  joints  of  the  thumb,  but  firstly  the 
distal  or  ungual.  After  the  phalanges  are  drawn  downwards  the 
muscle  flexes  the  wrist. 

The  PRONATOR  QUADRATUS  IS  a  flat  muscle,  and  lies  on  the 
lower  fourth  of  the  bones  of  the  forearm.  The  muscle  arise* 
from  the  anterior  and  inner  surfaces  of  the  ulna,  where  it  is 
somewhat  the  widest,  and  is  inserted  into  the  fore  part  of  the 
radius  for  about  two  inches. 

The  anterior  surface  is  covered  by  the  tendons  of  the  flexor 
muscles  of  the  fingers,  and  the  radial  artery ;  and  the  posterior 
surface  rests  on  the  radius  and  ulna  with  the  intervening  mem- 
hrane,  and  the  interosseous  vessels  and  nerve. 
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Action,  The  end  of  the  radius  is  moved  forwards  over  the  use. 
ulna  by  this  muscle,  and  the  hand  is  pronated. 

The  anUrior  interosseous  artery  (p.  308)  is  continued  on  the  Anterior  in- 
front  of  the  interosseous  membrane,  between  the  two  deep  iJiJ^JJf^"* 
muscles  or  in  the  fibres  of  the  flexor  digitorum,  till  it  reaches  an 
aperture  beneath  the  pronator  qiiadratus.  At  that  spot  the 
artery  turns  from  the  front  to  the  back  of  the  limb,  and  descends 
to  the  posterior  surface  of  the  carpus,  where  it  ends  by  anasto- 
mosing with  the  posterior  interosseous  and  carpal  arteries. 

Branches.  Numerous  offsets  are  given  to  the  contiguous  muscles.  Muscular 

One  long  branch,  median^  accompanies  the  median  nerve,  sup-  ^«"*°^««- 
plying  it,  and  either  ends  in  the  flexor  sublimis,  or  extends  be-  ^®****°- 
neath  the  annular  ligament  to  the  palmar  arch  in  the  hand. 

About  the  middle  of  the  forearm  two  nutrient  vessels  of  the  nutrient  to 
bones  arise  from  the  artery.  ^®  ^neft 

Where  it  is  about  to  pass  backwards  through  the  interosseous  and  the 
membrane  it  furnishes  twigs  to  the  pronator  quadratus ;  and  one  ^'^"'' 
branch  is  continued  beneath  that  muscle  to  anastomose  with  the 
anterior  carpal  arteries. 

The  anterior   interosseous  nerve  is  derived  from  the  median  Anterior 
(p.  309),  and  accompanies  the  artery  of  the  same  name  to  the  nerve  ends 
pronator  quadratus  muscle,   on  the  under  surface  of  which  it  *°  pronator. 
ends.     Some  lateral  branches  are  distributed  by  it  to  the  deep 
flexor  muscles. 

Diiiection,  The  attachment  of  the  biceps  and  brachialis  anticus  Dissection. 
to  the  bones  of  the  forearm  may  be  now  cleaned  and  examined. 

The  iruertion  of  the  brachialis  anticus  takes  place  by  a  broad  insertion  of 
thick  tendon,  about  an  inch  in  length,  which  is  fixed  into  the  anticus. 
cofonoid  process  of  the  ulna,  and  into  the  contiguous  rough  part 
of  the  bone. 

Insertion  of  the  biceps.  The  tendon  of  the  biceps  is  inserted  Insertion  of 
into  the  inner  part  of  the  tubercle  of  the  radius,  and  slightly  into  ^  ^' 
the  bone  behind  it.  A  bursa  is  found  between  it  and  the  fore 
part  of  the  tubercle.  Near  its  attachment  the  tendon  changes 
the  direction  of  its  surfaces ;  the  anterior  surface  becoming  ex- 
ternal, and  the  opposite.  The  supinator  brevis  muscle  partly 
sononnds  the  insertion. 


Section  V. 


THE  PALM  OF  THE  HAND. 


JXuection,  Without  any  change  in  the  position  of  the  hand.  Dissection. 
the  skin  is  to  be  reflected  from  the  palm  by  means  of  two  in- 
cisions.    One  is  to  be  carried  along  the  centre  of  the  hand,  ixom  %im^\LV:&A 
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the  wrist  to  the  fingers ;  and  the  other  is  to  be  made  from  side 
to  side,  at  the  termination  of  the  first.  In  raising  the  inner 
flap,  the  small  palmaris  brevis  muscle  will  be  seen  at  the  inner 
margin  of  the  hand,  and  its  insertion  into  the  skin  may  be  left 
till  the  muscle  has  been  learnt.  In  the  fat  the  ramifications  of 
the  small  branches  (palmar)  of  the  median  and  ulnar  nerves  are 
to  be  traced. 

The  student  should  remove  the  fat  from  the  palmaris  muscle, 
and  from  the  strong  palmar  fascia  in  the  centre  of  the  hand  ;  and 
he  should  take  care  not  to  destroy  a  thin  transverse  band  of 
tissue  (transverse  ligament),  which  lies  across  the  roots  of  the 
fingers.  When  cleaning  the  fat  from  the  palmar  fascia  he  will 
recognise  near  the  digits  the  digital  vessels  and  nerves,  and  must 
be  especially  careful  of  two, — viz.,  those  of  the  inner  side  of  the 
little  finger  and  outer  side  of  the  index  finger,  which  appear 
farther  back  than  the  rest,  and  are  most  likely  to  be  injured.  By 
the  side  of  the  vessels  and  nerves  to  each  of  the  four  fingers  a 
slender  lumbricaUs  muscle  is  to  be  dissected. 

Lastly,  the  skin  and  the  fat  may  be  reflected  from  the  thumb 
and  fingers  by  an  incision  along  each,  in  order  that  the  sheaths 
of  the  tendons  with  the  collateral  vessels  and  nerves  may  be 
laid  bare. 

Cutaneous  'palmar  nerves.  Some  unnamed  twigs  are  fumisbed 
to  the  integument  from  both  the  median  and  ulnar  nerves  in 
the  hand ;  and  two  named  cutaneous  nerves  ramify  in  the 
palm. 

One  is  an  offset  of  the  median  nerve  (p.  309),  and  crosses 
the  annular  ligament :  it  extends  to  about  the  middle  of  the 
palm,  and  is  united  with  the  palmar  branch  of  the  ulnar.  A  few 
filaments  are  furnished  to  the  ball  of  the  thumb. 

Tlie  other  palmar  branch  is  derived  from  the  ulnar  nerve 
(p.  308) ;  it  has  l>een  traced  already  on  the  ulnar  artery  to  the 
hand,  and  its  distribution  in  the  palm  may  be  now  obsei-ved. 

The  PALMARIS  BREVIS  (fig.  58,  *^)  is  a  small  subcutaneous 
muscle,  about  two  inches  wide,  whose  fibres  are  collected  into 
separate  bimdles.  It  is  attached  on  the  outer  side  to  the  pahnar 
aponeurosis,  and  its  fibres  are  directed  inwards  to  join  the  skin 
at  the  inner  border  of  the  hand. 

Tliis  muscle  lies  over  the  ulnar  artery  and  nerve.  After  it  bas 
been  extmiined  it  may  be  thrown  inwards  with  the  skin. 

Action,  Drawing  inwards  the  skin  of  the  inner  border  of  the 
hand  towards  the  centre,  it  deepens  the  hollow  or  cup  of  the 
palm. 

The  palmar  fascia  or  aponeurosis  consists  of  a  central  and  two 
lateral  parts ;  but  the  lateral,  which  cover  the  muscles  of  the 
thumb  and  little  finger,  are  so  thin  as  not  to  require  separate 
notice^ 


SHEATHS   OF  FLEXOB  TENDONS.' 


Pig.  69.* 


The  untral  part  ill  a  stKitig,  white,  shining  layer,  which  is  i< 
pointed  at  the  wmt,  but  ia  expanded  towaids  the  fingers,  wbeie  ^ 
it  nearly  covers  the  palm  of  the  hand.     Posteriorly   the  fascia 
leceives  the  tendon  of  the  palmoris  longus,  and  is  connected  to 
tlie  annular  ligament ;  and  anteriorly  it  ends  in  four  procesaea,  " 
which  are  conrinued  forwards,  one  for  each  finger,  to  the  sheaths  m 
of  the  tendons.      At  the  point  of  separation  of  the  processea  from 
one  another  some  transverse  fibres  are  placed,  which  arch  over 
the  Inmbricalia  muscle,  and  the  digital  artery  and  nerve  appear" 
ii^  at  this  spot      From  the  pieces  of  the  fascia  a  few  superficial  " 
longitudinal  fihres  are  prolonged  to  the  inte- 
gtunents  near  the  cleft  of  the  tingera. 

Ditieetum.  To  follow  one  of  the  digital 
{mcesses  of  the  fascia  to  its  termination,  the 
mperficial  fibies  being  firat  removed,  it  must 
then  be  divided  longitudinally  by  inserting 
tbe  knife  beneath  it  opposite  the  head  of  the 
metacarpal  hone. 

Ending  of  the  procaies.  Each  process  of  the 
lucia  sends  downwards  an  ofiset  on  both  sides 
of  the  tendons,  which  is  fixed  to  the  deep 
ligament  connecting  together  the  ends  of  the 
metacarpal  bones,  and  to  the  edges  of  the 
metacarpal  bone  for  a  short  distance. 

The  tuperjiciai  tranmeric  ligaiaent  of  Iht 
Jmgert  is  a  thin  fibrous  banil,  which  strelchea 
aerou  the  roots  of  the  four  fingers,  and  is 
contained  in  the  fold  of  skin  forming  the 
rudiment  of  a  web  between  them.  Beneath 
it  the  digital  nerves  and  vessels  are  continued 
<mwards  to  their  terminations. 

ShMth  of  tht  fieatr  leadom  (fig.  59).    Along 
each  finger  the  flexor  tendons  are  retained  in 
poaition   against  the  phalanges  by  a   fibrous 
aheath.     Opposite  the  middle  of  each  of  the 
two  nearest  phalanges  the  sheath  is   formed 
by  a  strong  fibrous  band  (liganientum  vi^- 
nale),  which  is  almost  tendinous  in  consist- 
ence ;    but  opposite  the  joints  it  consists  of  a 
thin  membrane  with  scattered  and  oblique  fibres.     If  the  sheath  H 
be  opened  it  will  be  seen  to  be  lined  by  a  synovial  membrane,  * 
which  forms  long  and  slender  vascular  folds  (vincula  vasculosa) 
between  the  tendons  and  the  bones. 


•  Too  flexor  and  extensor  tendons  of  the  finger      ... 
2.  Floior   nblimii  tendon.     3,  Flexor  profondia  tendon,     4.  Bitenaoc 
'     'm.    S.  LoMbrialii  mnsde.    0.  IntenesMiia  miucVb. 
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DlasectioiL  Dissection.  The  jialmar  fascia,  and  the  thinner  parts  of  the 
digital  sheaths  opposite  the  joints  of  the  fingers,  may  be  taken 
away.  On  the  removal  of  the  fascia  the  palmar  arch  of  the 
ulnar  artery,  and  the  median  and  ulnar  nerves  become  apparent. 
Palmar  Part  of  the  Ulnar  Aatery.  In  the  jxalni  of  the 
hand  the  ulnar  artery  is  directed  outwards  towards  the  muscles 
of  the  thimib,  where  it  communicates  with  two  offsets  of  the 
radial  artery,  viz.,  the  superficial  volar  branch,  and  the  branch 
to  the  radial  side  of  the  fore  finger.  The  curved  part  of  the 
artery,  which  lies  across  the  hand,  is  named  the  superficial  pcUmar 

£*hli^'d*"    ^^^  (^S*  ^^1  ")• — 1*8  convexity  is  turned  towards  the  fingers, 

aiid  and  its  position  in  the  palm  would  be  nearly  marked  by  a  line 

across  the  hand  from  the  cleft  of  the  thumb. 

connections.  The  arch  is  comparatively  superficial ;  it  is  covered  in  greater 
part  by  the  integuments  and  the  palmar  fascia,  but  at  the  inner 
border  of  the  hand  the  palmaris  brevis  muscle  lies  over  it. 
Beneath  it  are  the  fiexor  tendons  and  the  branches  of  the  ulnar 
and  median  nen^es.     VenjB  comites  lie  on  its  sides. 

Branches,  From  the  convexity  of  the  arch  proceed  the  digital 
arteries,  and  from  the  concavity  some  small  offsets  to  the  palm 
of  the  hand.  A  small  branch  (profunda)  arises  as  soon  as  the 
artery  enters  the  hand. 

The  profunda  or  communicating  branchy  small  in  size,  passes 
downwards  with  a  branch  of  the  ulnar  nerve  between  the  ab- 
ductor and*  short  flexor  muscles  of  the  little  finger,  to  inosculate 
with  the  deep  palmar  arch  of  the  radial  arterj'. 

The  digital  branches  are  four  in  number,  and  supply  both  sides 
of  the  three  inner  fingers  and  one  side  of  the  index  finger.  The 
branch  to  the  inner  side  of  the  hand  and  little  fijiger  is  undi- 
vided ;  but  the  others,  corresponding  with  the  three  inner  inter- 
osseous spaces,  bifurcate    anteriorly  to  supply  the   contiguous 

In  the  hand,  sides  of  the  above  said  digits.  In  the  hand  these  branches 
are  accompanied  by  the  digital  nerves,  which  they  sometimes 
pierce. 

They  join  Near  the   root  of  the   fingers   they  receive   communicating 

dcra^arol?'*  branches  from  offsets  of  the  deep  arch ;  but  the  artery  for  the 
inner  side  of  the  little  finger  has  its  communicating  branch  about 
the  middle  of  the  hand. 

Termination  From  the  point  of  bifurcation  the  branches  extend  along  the 
sides  of  the  fingers,  accompanied  by  the  digital  nerves ;  and  over 
the  last  phalanx  the  vessels  of  opposite  sides  unite  in  an  arch, 
from  whose  convexity  offsets  proceed  to  supply  the  ball  of  the 
finger. 

Collateral  branches  are  furnished  to  the  finger  and  the  sheath 

of  the  tendons ;  and  small  twigs  are  supplied  to  the  phalangeal 

articulations  from  small  arterial  arches  on  the  bones — an  arch 

being  dose  behind  each  joint.     On  the  dorsum  of  the  last  pha- 
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lanx  is  another  arch  near  the  nail,  from  which  the  nail-pulp  is 
supplied. 

Palkab  Part  op  the  Ulnar  Nerve.  The  ulnar  nerve  ulnar  nerve 
divides  on  or  near  the  annular  ligament,  into  a  superficial  and  ^  **^®  ^■"** 
a  deep  branch. 

The  deep   branch   accompanies   the   profunda  artery   to   the  has  a  deep 
muscles,  and  will  be  subsequently  dissected  with  that  vessel.         "*** 

The  superficial  branch  furnishes   an   offset   to  the   palmaris  superficial 
brevis  muscle,  and  some  filaments  to  the  integument  of  the  inner  ^^^'^ 
part  of  the  hand,  and  ends  in  two  digital  nerves  for  the  supply 
of  both  sides  of  the  little  finger  and  half  the  next : — 

Digital  nerves.  The  more  internal  nerve  is  imdivided,  like  the  Digital 
corresponding  artery.  tS^^  "* 

The  other  is  directed  to  the  cleft  between  the  ring  and  little 
fingers,  and  bifurcates  for  the  supply  of  their  opposed  sides  :  in 
the  palm  of  the  hand  this  last  branch  is  connected  with  an  offset 
from  the  median  nerve. 

Along  the  sides  of  the  fingers  the  digital  branches  have  the 
same  arrangement  as  those  of  the  median  nerve. 

Palmar  Part  of  the  Median  Nerve.  As  soon  as  the  median  Median 
nerve  issues  from  beneath  the  annular  ligament  it  becomes  en-  pfi^*'^„^ 
laiged  and  somewhat  flattened,  and  divides  into  two  nearly  equal  oies  and 
parts  for  the  supply  of  digital  nerves  to  the  thumb  and  the  re-  *'^*^®"- 
maining  two  fingers  and  a  half.     The  more  external  of  the  two 
portions  furnishes  likewise  a  small  muscular  branch  to  the  ball 
of  the  thumb.     The  trunk  of  the  nerve  and  its  branches  are 
covered  by  the  palmar  fascia ;  and  beneath  them  are  the  tendons 
of  the  flexor  muscles. 

The  branch  to  the  muscles  of  the  (hvmb  supplies  the  outer  half  Branch  to 
of  the  short  flexor,  and  ends  in  the  abductor  ;and  opponens  *^®  "»^^i<»» 
poUids  muscles. 

The  digital  nerves  are  five  in  number.  Three  of  them,  which  l^^®  digital 
aie  distributed  to  the  sides  of  the  thumb  and  the  radial  side  of 
the  fore  finger,  are  undivided,  and  come  from  the  external  of  the 
two  pieces  into  which  the  trunk  of  the  median  divides.  The 
other  two  spring  from  the  inner  piece  of  the  nerve,  and  are 
bifurcated  to  supply  the  opposed  sides  of  the  middle  and  fore, 
and  the  middle  and  ring  fingers. 

The  first  two  nerves  belong  to  the  thumb,  one  being  on  each  Fir«t  two, 
side,  and  the  most  external  communicates  with  branches  of  the 
mdial  nerve. 

The  third  is  directed  to  the  radial  side  of  the  index  finger,  and  third, 
gives  a  btanch  to  the  most  external  lumbrical  muscle. 

The  fourth  furnishes  a  nerve  to  the  second  lumbrical  muscle,  foarth, 
and  divides  to  supply  the  contiguous  sides  of  the  fore  and  middle 
fingen. 

The  fiflhf  like  the  fourth^  is  distributed  by  two  \>toii(^'^  V>  «kiCki. 
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the  opposed  sides  of  the  middle  and  ring  fingers  :  it  is  joined  by 
a  branch  from  the  ulnar  nerve. 

On  the  fingers.  On  the  sides  of  the  fingers  the  nerves  are  super- 
ficial to  the  arteries,  and  reach  to  the  last  phalanx,  where  they 
end  in  filaments  for  the  ball  at  the  tip  of  the  finger,  and  the 
pulp  beneath  the  nail.  In  their  course  forwards  the  nerves 
supply  chiefly  tegumentary  branches :  one  of  these  is  directed 
backwards  by  the  side  of  the  metacaipal  phalanx,  and  after 
uniting  with  the  digital  ner\'e  on  the  back  of  the  finger  (p.  300), 
is  continued  to  the  dorsum  of  the  last  phalanx. 

Dissection.  The  tendons  of  the  flexor  muscles  may  be  followed 
next  to  their  termination.  To  expose  them  the  ulnar  artery 
should  be  cut  through  below  the  origin  of  the  profunda  branch ; 
and  the  small  superficial  volar  branch  (of  the  radial)  having  been 
divided,  the  palmar  arch  is  to  be  thrown  forwards  to  the  fingers. 
The  ulnar  and  median  nerves  are  then  to  be  cut  below  the 
annular  ligament,  and  turned  forwards. 

A  longitudinal  incision  is  to  be  made  through  the  centre  of 
the  annular  ligament,  without  injuring  the  small  muscles  that 
arise  from  it,  and  the  pieces  of  the  ligament  are  to  be  thrown  to 
the  sides. 

Finally  the  sheaths  of  the  fingers  may  be  opened  for  the  pur- 
pose of  observing  the  insertion  of  the  tendons. 

Flexor  tendons.  Beneath  the  annular  ligament  the  tendons 
of  the  deep  and  superficial  flexors  are  surrounded  by  a  large  and 
loose  synovial  membrane,  which  projects  upwards  into  the  fore- 
arm and  downwards  into  the  hand,  and  sends  an  offset  into  the 
digital  sheath  of  the  thumb  and  the  little  finger.* 

Flexor  sublimis.  The  tendons  of  the  flexor  sublimis  are  super- 
ficial to  those  of  the  deep  flexor  beneath  the  ligament ;  and  all 
four  are  nearly  on  the  same  level,  instead  of  being  arranged  in 
pairs  as  in  the  forearm.  After  crossing  the  palm  of  the  hand 
they  enter  the  sheaths  of  the  fingers  (fig.  59,  *),  and  are  inserted 
each  by  two  processes  into  the  margins  of  the  middle  phalanx, 
about  the  centre.  When  first  entering  the  digital  sheath,  the 
tendon  of  the  flexor  sublimis  conceals  that  of  the  flexor  pro- 
fundus ;  but  near  the  front  of  the  first  phalanx  it  is  slit  for  the 
passage  of  the  tendon  of  the  latter  muscle. 

Dissection.  To  see  the  tendons  of  the  deep  flexor  and  the  lum- 
brical  muscles,  the  flexor  sublimis  must  be  cut  through  above 
the  wrist,  and  thrown  towards  the  fingers.  Afterwards  the 
areolar  tissue  should  be  taken  away. 

Flexor  profundus.  At  the  lower  border  of  the  annular  ligament 
the  tendinous  mass  of  the  flexor  profundus  is  divided  into  four 


*  Theile  refers  the  notice  of  this  fact  to  M.  Maslieurat-Lag^mard,  in 
No.  18  of  the  <'  QaseUe  M^dicide,"  for  1889. 
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pieces,  though  in  the  foreann  only  the  tendon  of  the  fore  finger 

ia  distinct  from  the  rest.     From  the  ligament  the  four  tendons  cross  the 

are  directed  through  the  hand  to  the  fingers,  and  give  origin  to  ***"^ 

the  sn&all  lumbricales  muscles.     At  the  root  of  the  fingers  each 

enters  the  digital  sheath  with  a  tendon  of  the  flexor  sublimis 

(fig.  59,'),  and  having  passed  through  that  tendon,  is  inserted  to  their 

into  the  base  of  the  last  phalanx.  insertion. 

Between  both  flexor  tendons  and  the  bones  are  small  mem-  Short  folds 
branous  folds  (ligamenta  brevia),  one  for  each.     By  means  of  ^^^q. 
this  fold  each  tendon  is  connected  with  the  capsule  of  the  joint,  ^ona, 
and  the  fore  part  of  the  phalanx  immediately  behind  the  bone 
into  which  it  is  inserted.* 

The  lumbricales  musdes  (fig.  59, ')  are  four  small  fleshy  slips,  Lmnbricol 
which  arise  from  the  tendons  of  the  deep  flexor  near  the  annular  Stach^  to 
ligament ;  and  are  directed  to  the  radial  side  of  each  finger,  to  deep  flexor, 
be  inserted  into  an  aponeurotic  expansion  on  the  dorsal  aspect  of  and  first 
the  first  or  metacarpal  phalanx.  phalanx. 

These  muscles  are  concealed  for  the  most  part  by  the  tendons  connec- 
and  vessels  that  have  been  removed  ;  but  they  are  subcutaneous  **°°*' 
for  a  short  distance  in  the  hand  between  the  processes  of  the 
palmar  fascia.      The  outer  two  arise  from  single  tendons,  but  Different 
each  of  the  others  is  connected  with  two  tendons.  origin. 

Action.  They  draw  the  nearest  phalanges  of  the  fingers  towards  use. 
the  palm,  and  bend  the  metacarpo-phalangeal  joints.     And  the 
same  joints  can  be  bent  by  them  and  the  flexors  of  the  digits, 
when  the  two  last  joints  of  the  digits  are  kept  straight  by  the 
extensor. 

Tendon  of  the  flexor  pollicis  longus.  Beneath  the  annular  liga-  Tendon  of 
ment  this  tendon  is  external  to  the  flexor  profundus ;  it  then  turns  of^^^S* "^ 
outwards  between  the  heads  of  the  flexor  brevis  pollicis,  and  is 
inserted  into  the  last  phalanx  of  the  thumb.     The  common  syno-  its  insertion. 
vial  membrane  surrounds  it  beneath  the  annular  ligament,  and 
sends  a  prolongation,  as  before  said,  into  its  digital  sheath. 

Dissection.  The  deep  palmar  arch  of  the  radial  artery,  with  Disroction 
the  deep  branch  of  the  ulnar  nerve,  and  the  interossei  muscles,  qJ  Si^b* 
will  come  into  view  if  the  flexor  profundus  is  cut  above  the 
wrist,  and  thrown  with  the  lumbricales  muscles  towards  the 
fingers  ;  but  in  raising  the  tendons  the  student  should  endeavour 
to  preserve  two  fine  nerves  entering  the  two  inner  lumbrical 
muscles. 

The  dissection  of  the  short  muscles  of  the  ball  of  the  thumb  and  little 

finger. 

*  In  the  ligament  to  the  long  flexor  tendon  Mr.  Iflarshall  finds  two  thin 
bands  of  elastic  tissue,  which  he  names  the  innctc/a  n^^ava.  He  assigns 
to  those  bftads  the  office  of  drawing  down  the  long  tendons  after  bending  of 
the  fingers. — **  On  certain  Elastic  Structures  connected  with  the  Deep 
Flexor  Tendons  of  the  Fingers  and  Toes."  By  John  Marshall,  F.B.O.S. — 
ICed.-Chir.  Beriew,  Jan.  1858. 
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and  little  finger  is  next  to  be  prepared.  Some  care  is  necessary 
to  make  a  satisfactory  separation,  of  the  different  small  thumb 
muscles  :  but  those  of  the  little  finger  are  more  easily  defined. 

Short  Muscles  of  the  Thumb.  These  are  four  in  nilmber, 
and  are  named  from  their  action  on  the  thumb.  The  most 
superficial  is  the  abductor  pollicis ;  beneath  it  is  the  opponens 
poUiciSy  which  will  be  recognised  by  its  attachment  to  the  whole 
length  of  the  metacarpal  bone.  To  the  inner  side  of  the  last  is 
the  short  flexor.  And  the  wide  muscle  coming  from  the  third 
metacaipal  bone  lb  the  adductor  of  the  thumb. 

The  ABDUCTOR  POLLICIS  is  about  an  inch  wide  and  thin,  and 
is  superficial  to  the  rest.  It  arises  from  the  upper  part  of  the 
annular  ligament  at  the  radial  side,  and  from  the  ridge  of  the  os 
trapezium ;  and  is  inserted  into  the  base  of  the  first  phalanx  of 
the  thumb. 

The  muscle  is  subcutaneous,  and  rests  on  the  opponens  pollicis : 
it  is  connected  oftentimes  at  its  origin  with  a  slip  from  the  ten- 
don of  the  extensor  ossis  metacaipi  pollicis. 

Action,  It  removes  the  metacarpal  bone  of  the  thumb  &om 
the  other  digits ;  and  when  it  has  so  acted  it  may  assist  the  short 
flexor  in  bending  the  metacarpo-phalangeal  joint. 

Dissection.  The  opponens  pollicis  will  be  seen  on  cutting 
through  the  abductor.  To  separate  the  muscle  from  the  short 
flexor  on  the  inner  side,  the  student  should  begin  near  the  fore 
part  of  the  metacarpal  bone,  where  there  is  usually  a  slight 
interval. 

The  OPPONENS  POLLICIS  arises  from  the  annular  ligament 
beneath  the  preceding,  and  from  the  os  trapezium  and  its  ridge ; 
it  is  inserted  into  the  front  and  outer  border  of  the  metacarpal 
bone  for  the  whole  length. 

This  muscle  is  partly  concealed  by  the  preceding,  though  it 
projects  on  the  outer  side.  Along  its  inner  border  is  the  flexor 
brevis  pollicis.  An  insertion  into  the  external  sesamoid  bone  is 
described  by  Theile. 

Action,  From  its  attachment  to  the  metacarpal  bone  it  is  able 
to  draw  that  bone  inwards  over  the  palm  of  the  hand,  turning  it 
backwards  at  the  same  time,  so  as  to  allow  the  ball  of  the  thumb 
to  be  applied  to  the  ball  of  each  of  the  fingers,  as  in  picking 
up  a  pin. 

The  FLEXOR  BREVIS  POLLICIS  is  the  largest  of  the  short 
muscles  of  the  thumb  :  it  consists  of  two  pieces  (inner  and 
outer)  at  the  insertion,  but  these  are  united  at  the  origin. 
Posteriorly  it  arises  from  the  annular  ligament,  at  the  lower  part ; 
from  the  os  trapezoides  and  os  magnum ;  and  from  the  bases  of 
the  second  and  third  metacarpal  bones.  In  front  it  is  inserted 
by  two  heads  into  the  sides  of  the  base  of  the  first  phalanx  of 
the  thumb^ — the  inner  piece  being  united  with  the  adductor^ 
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and  the  outer  with  the  abductor  pollicis.     A  eesamoid  bone  is 
connected  with  each  lateral  piece  at  its  insertion. 

The  tendon  of  the  long  flexor  lies  on  this  muscle,  and  after-  it  is  de«n  in 
wards  occupies  the  interval  between  the  processes  of  insertion ;  *^®  ***"*^- 
and  the  deep  palmar  arch  of  the  radial  artery  issues  from  beneath 
the  inner  head. 

Action,  The  muscle  bends  the  metacarpo-phalangeal  joint,  and  Use. 
assists  the  opponens  in  drawing  the  thumb  forwards  and  inwards 
over  the  pahn. 

The  ADDUCTOR  POLLICIS  is  pointed  at  the  thumb,  and  wide  at  Adductor 
the  opposite  end.     Its  orig^in  ib  fixed  to  the  anterior  or  lower  ? JSl^^ota- 
two  thirds  of  the  metacarpal  bone  of  the  middle  finger,  on  the  ^*t^ 
palmar  aspect ;  and  its  insertion  is  attached,  with  that  of  the         -j,  r* 
short  flexor,  to  the  inner  side  of  the  first  phalanx  of  the  thumb,    floxor. 

The  cutaneous  surface  is  in  contact  with  the  tendons  of  the 
flexor  profundus  and  the  lumbrical  muscles  ;  and  the  deep  suiface 
Ues  oyer  (in  this  position)  the  first  dorsal  interosseous  muscle, 
and  the  second  and  third  metacarpal  bones  and  the  intervening 
muscles. 

Action.  By  its  contraction  the  thumb  is  applied  to  the  radial  Use. 
bolder  of  the  hand,  and  is  approximated  to  the  fingers. 

Short  Muscles  op  the   Little   Finger.    There  are  com- Two  or  throe 
monly  two  muscles  in  the  ball  of  the  little  finger, — an  abductor  StUe  finger. 
and  an  adductor.     Sometimes  there  is  a  short  flexor  between  the 
other  two. 

The  ABDUCTOR  MINIMI  DiGiTi  is  the  most  internal  of  the  short  Abductor 
mnscles.     It  arises  from  the  pisiform  bone  and  the  tendon  of  the 
flexor  carpi  ulnaris,  and  is  inserted  into  the  ulnar  side  of  the  base  is  the  most 
of  the  first  phalanx  of  the  little  finger ;  an  offset  from  it  reaches  ^*«™*^ 
the  extensor  tendon  on  the  back  of  the  phalanx.     The  palmaris 
brevis  partly  conceals  the  muscle. 

Action.    Firstly   it   draws   the  little   finger   away   from  the  U«©- 
others ;  but  continuing  to  act  it  bends  the  metacarpo-phalangeal 
joint. 

The  FLEXOR  BREVIS  MINIMI  DiQiTi  appears  often  to  be  a  part  Flexor 
of  the  abductor.     Placed  at  the  radial  border  of  the  preceding  S^abLut 
muscle,  it  takes  origin  from  the  tip  of  the  process  of  the  imciform 
bone,  and  slightly  from  the  annular  ligament ;  it  is  inserted  with  is  on  the 
the  abductor  into  the  first  phalanx.  ^^oedinK. 

It  Lies  on  the  adductor ;  and  near  its  origin  it  is  separated  from 
the  abductor  muscle  by  the  deep  branches  of  the  ulnar  artery 
and  nerve. 

Action,  The  first  phalanx  is  moved  towards  the  palm  by  this  use. 
muscle,  and  the  metacarpo-phalangeal  joint  is  bent 

The  ADDUCTOR  vel  opponenb  minimi  dioiti  resembles  the  OwxmMB 
opponens  pollicis  in  being  attached  to  the  body  of  the  metacarpal  ?**"**•• 
bone.     Its  origin  comes  from  the  process  of  the  unciform  bone^ 


320 


DISSECTION  OF  THE  HAND. 


Use. 


DiMection 


interossol 
luuBcles. 


Radial 
artery  in 
hand 


is  fixed  to     and  the  lower  part  of  the  anmilar  ligament :  its  insertion  is  fixed 
metacarpal   ^^  ^^^  ulnar  margin  of  the  metacarpal  bone  of  the  little  finger. 

The  adductor  is  partly  overlaid  by  the  preceding  mudcles ; 
and  beneath  it  the  deep  branches  of  the  ulnar  artery  and  nerve 
•  pass. 

Action,  It  moves  the  inner  metacarpal  bone  towards  the  otherSy 
and  deepens  the  palm  of  the  hand. 

Dissection,  The  radial  artery  comes  into  the  palm  of  the  hand 
and  ^  *"*  between  the  first  two  metacarpal  bones ;  and  to  lay  bare  the 
vessel,  it  will  be  requisite  to  detach  the  origin  of  the  flexor  brevis 
pollicis.  The  deep  palmar  arch,  and  the  branch  of  the  ulnar 
nerve  accompanying  it,  together  with  their  offsets,  are  to  be 
dissected  out. 

A  fascia,  which  covers  the  interossei  muscles,  is  to  be  removed, 
when  the  dissector  has  observed  its  connection  with  the  transverse 
ligament  uniting  the  heads  of  the  metacarpal  bones. 

Radial  Artery  in  the  Hand.  The  radial  artery  enters  the 
palm  of  the  hand  at  the  first  interosseous  space,  between  the 
heads  of  the  first  dorsal  interosseous  muscle  :  and  after  furnishing 
one  branch  to  the  thumb,  and  another  to  the  index  finger,  turns 
across  the  hand  towards  the  ulnar  side  with  its  vensB  comites, 
forms  deep    and  forms  thus  the  deep  arch. 

The  deep  palmar  arch  extends  from  the  interosseous  space  to 
the  base  of  the  metacarpal  bone  of  the  little  finger,  where  it 
joins  the  profunda  communicating  branch.  Its  convexity,  which 
is  but  slight,  is  directed  forwards  ;  and  its  position  is  more  pos- 
terior, or  nearer  the  carpal  bones,  than  that  of  the  superficial 
arch.  The  arch  has  a  deep  position  in  the  hand,  and  lies  on  the 
and  beneath  metacarpal  bones  and  the  interossei  muscles.  It  is  covered  by 
™»»cle»  ll^Q  long  flexor  tendons,  and  in  part  by  the  flexor  brevis  pollicis. 
The  branches  of  the  deep  palmar  arch  are  the  following  : — 

Recurrent  branches  pass  from  the  concavity  of  the  arch  to  the 
front  of  the  carpus  ;  these  supply  the  bones,  and  anastomose 
with  the  other  carpal  arteries. 

Three  perforating  arteries  pierce  the  three  inner  dorsal  interossei 
muscles,  and  communicate  with  the  interosseous  arteries  on  the 
back  of  the  hand. 

Usually  there   are  three  palmar  irUerosseous  arteries,  which 

occupy  the   three  inner   metacarpal  spaces,  and  terminate   by 

joining  the  digital  branches  of  the  superficial  palmar  arch  at  the 

clefts  of  the  fingers :  but  the  union  with  the  innermost  digital 

takes  place  about  the  middle  of  the  pakn.       These  branches 

supply  the  interosseous  muscles  and  two  or  three  inner  lumbri- 

cales,  and  vary  much  in  their  size  and  distribution. 

Digital  Digital  branches  of  the  radial.    The  large  artery  of  the  thumb 

^J^*^^®*'      (art.   princeps  pollicis)   runs   along  the   first   metacarpal   bone 

the  thumb,    between  the  abductor  indicis  and  the  flexor  brevis  poUiciSy  to 
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reach  the  interval  between  the  heads  of  the  last  muscle,  where 
h  divides  into  the  two  collateral  branches  of  the  thumb :  these 
aie  distributed  like  the  arteries  of  the  superficial  arch. 

The  digital  branch  of  the  index  finger  (art.  radialis  indicis)  is  Artery  of 
directed  over  the  abductor  indicis,  and  beneath  the  short  flexor  J^J"*" 
and  the  adductor  pollicis,  to  the  radial  side  of  the  fore  finger. 
At  the  free  or  anterior  border  of  the  abductor  indicis  this  branch 
is  usoally  connected  by  an  ofiset  with  the  superficial  palmar 
arch;  and  at  the  end  of  the  finger  it  unites  with  the  digital 
branch  fumijshed  to  the  opposite  side  by  the  ulnar  artery. 

The  deep  branch  of  the  ulnar  nerve  accompanies  the  palmar  Deep  branch 
aich  of  the  radial  artery  as  far  as  the  muscles  of  the  thumb,  and  ^Ji^^ 
terminates  in  branches  to  the  adductor  pollicis,  the  inner  head 
of  the  short  flexor,  and  the  abductor  indicis. 

Branches.  Near  its  origin  the  nerve  furnishes  branches  to  the  Muscular 
miiBcles  of  the  little  finger.     In  the  palm  it  gives  offisets  to  all  ®™®*^ 
the  palmar  and  dorsal  interosseous  muscles,  and  the  inner  two 
Inmbrical  muscles,  besides  the  terminal  branches  before  men- 
ticmed. 

The  transverse  metacarpal  ligament  connects  together  the  heads  Ligament  of 
of  the  metacarpal  bones.      Its  cutaneous  surface  is  hollowed  metocupal 
where  the  flexor  tendons  cross  it ;  and  beneath  it  the  interossei  bonea. 
mnaclee  pass  to  their  insertion.     To  the  posterior  border  the 
fascia  covering  the  interossei  muscles  is  united.     This  ligament 
ahould  now  be  taken  aw^y  to  see  the  interossei  muscles. 

The  IKTER08SEI  MUSCLES,  SO  named  from  their  position  be-  Seven  inter- 
tween  the  metacarpal  bones,  are  seven  in  number.     Two  muscles  ^^  ™^^ 
oocapy  each  space,  except  in  the  first  where  there  is  only  one ; 
they  arise  from  the  metacarpal  bones,  and  are  inserted  into  the 
fint  phalanx  of  the  fingers.     They  are  divided  into  palmar  and  divided  into 
doraal  interossei ;  but  all  the  small  muscles  are  evident  in  the  SSSSf  "*^ 
palm  of  the  hand,  though  some  project  more  than  the  others. 

The  palmar  muscles  (fig.  60),  three  in  number,  are  smaller  Number  and 
than  the  dorsal  set,  and  are  most  prominent  in  the  palm  of  the  "^f^  ^ 
hand.     They  arise  from  the  palmar  surface  of  the  metacarpal 
bonea  of  the  fingers  on  which  they  act,  viz.  those  of  the  fore, 
ring,  and  little  fingers ;  and  they  are  inserted  into  the  ulnar  side  insertioiL 
of  Hie  fore,  and  the  radial  side  of  the  other  two  digits  (supposing 
the  hand  supine). 

Both  sets  of  muscles  have  a  similar  termination  (fig.  59,  *) : —  Common  in- 
the  fibres  end  in  a  tendon,  which  is  inserted  into  the  side  of  the  JJ^'^^^f 
fint  or  metacarpal  phalanx,  and  sends  an  expansion  to  join  the 
aponeurotic  covering  on  the  dorsum  of  the  bone. 

AcUon.  Their  attachments  may  be  kept  in  mind  by  consider-  Action. 
lug  them  adductors  of  the  digits  before  mentioned  to  the  middle 
line  of  tiie  second  finger. 

The  dorsal  interossei  (fig.  61)  extend  fScffther  back  than  \]bA 
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palmai  set,  and  ariie  bj  two  heada  bom  the  lateral  surfaces  of 
the   metacarpal   bones   between  which  they  lie.      The   donal 


miiBcles  are  thus  allotted  to  the  dipta  : — two  belong  to  the 
middle  finger,  a  third  is  connected  with  the  radial  side  of  the 
fore,  and  the  fourth  with  the  ulnar  aide  of  the  ring  finger. 

Action.  They  may  be  considered  abductois  from  the  middle 
line  of  the  second  finger :  thus  the  muscles  attached  to  the  fore 
and  ring  fingers  will  draw  those  digits  from  the  middle  one  ;  and 
the  two  muscles  of  the  middle  finger  will  carry  this  digit  to  the 
right  and  left  of  a  line  passing  through  its  centre. 

The  first  dorial  interoueoia  muscle  (abductor  indicis)  arua  from 
nearly  the  whole  of  the  metacarpal  bone  of  the  index  finger,  and 
from  the  upper  half  of  that  of  the  thumb ;  and  is  itwn-CMf  into 
the  radial  side  of  the  fiist  phalanx  of  the  fore  finger. 

Much  larger  than  the  rest  the  muscle  is  in  contact  by  the 
palmar  surface  with  the  adductor  and  flexor  brevis  poUids  ;  and 
by  the  opposite  surface  it  is  subcutaneous.  The  radial  artery 
perforates  it  to  enter  the  palm. 

Diaiection.  The  attachmenta  of  the  annular  ligament  to  the 
carpal  bones  on  each  side  are  to  be  next  dissected  out,  and  the 
small  muscles  of  the  thumb  and  little  finger  to  be  taken  from  it. 
Before  reading  the  description  of  this  band,  the  ends  of  the  cut 
ligament  may  be  placed  in  appoaitiou. 

*  The  three  palmar  intenMgeoiu  miuclea  :  tliej  are  named  munericall; 
from  the  oater  side. 

t  Danal  iDteroeeeous  muscles  of  the  hand,  which  an  Dombend,  like 
the  ptlmai  at,  from  the  oater  to  tlM  inner  nde. 
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The  anterior  annular  ligament  is  a  firm  ligamentous  band,  Annular 
which  arches  over  and  binds  down  the  flexor  tendons  of  the  fi?^S 
fingers.     It  is  attached  externally  to  the  front  of  the  os  sea-  ^"^^^^ 
phoides,  and  to  the  fore  and  inner  parts,  and  ridge  of  the  oe 
trapezinm ;  and  internally  to  the  unciform  and  pisiform  bones. 
By  its  upper  border  it  is  connected  with  the  aponeurosis  of  the 
foreann ;  and  by  its  anterior  surface  it  joins  the  palmar  fascia. 
On  the  cutaneous  surface  lie  the  palmajis  longus  and  the  ulnar 
artery  and  nerve. 

Dissection,  Next  follow  the  tendon  of  the  flexor  carpi  ladialis  Diaaectlon. 
to  its  insertion  into  the  metacarpal  bones. 

The  tencUm  of  the  fleocor  carpi  radialis,  in  passing  from  the  fore-  loBertion  of 
arm  to  the  hand,  lies  in  the  groove  in  the  os  trapezium  between  SSSi^'*'^* 
the  attachments  of  the  annular  ligament  to  the  bone,  but  outside 
the  arch  of  that  ligament ;  here  it  is  bound  down  by  a  fibrous 
sheath  lined  by  a  synovial  membrane.  The  tendon  is  inserted 
into  the  base  of  the  metacarpal  bone  of  the  index  finger,  and 
sendjB  a  slip  to  that  of  the  middle  digit. 


Section  VI. 


THE  BACK  OF  THE  FOBEABM. 

Position,  During  the  dissection  of  the  back  of  the  forearm  the 
limb  lies  with  the  fore  part  imdermost,  and  a  small  block  is  to 
be  placed  beneath  the  wrist  for  the  purpose  of  stretching  the 
tcadoaifl. 

Dissection,  The  fascia  and  the  cutaneous  nerves  and  vessels  Take  away 
<re  to  be  reflected  from  the  muscles  of  the  forearm,  and  from  the  SSa'JSsoifl 
tendons  on  the  back  of  the  hand ;  but  in  removing  the  fascia  the  and  the 
Student  must  be  careful  not  to  cut  away  the  posterior  interosseous 
Teasels  which  are  in  contact  with  it  along  the  outer  edge  of  the 
extensor  caipi  ulnaris  in  the  lower  third.     A  thickened  band  of 
the  fascia  opposite  the  carpus  (the  posterior  annular  ligament) 
is  to  be  left. 

If  the  integument  has  not  been  taken  from  the  fingers,  let  it  Strip 
be  removed  in  order  that  the  tendons  may  be  traced  to  the  ends  ™*®"' 
of  the  digits. 

The  several  muscles  should  be  separated  from  one  another  up  Separate 
to  their  origin,  especially  the  two  radial  extensors  of  the  wrist.      ™      ®** 

The  posterior  annular  ligament  consists  of  the  special  aponeu-  Annular 
iosIb  of  tiie  limb,  thickened  by  the  addition  of  some  transverse  "^(^°*^^ 

^  1 


334 


DISSECTION  OF  THE  FOEEAEM. 


hisdtho 
wriatk 


Buperfioial 
layer  has 
seven  mus- 
cles* yls. 


Bnpliuitor 
longus 

arises  from 
humerus. 


inserted 
into  radius. 

Conneo- 

tiODS. 


Is  the  guide 
to  the  radial 
artexy. 

Use, 


radius  free 


and  fixed. 


Extensor 
carpi  longus. 


fibres,  and  is  situate  opposite  the  lower  end  of  the  bones  of  the 
forearm.  This  ligamentous  band  is  connected  at  the  out«r  part 
to  the  radius,  and  at  the  inner  to  the  cuneiform  and  pisiform 
bones.  From  it  are  sent  processes,  which  are  fixed  to  the  bones 
beneath,  and  confine  the  extensor  tendons.  The  ligament  will 
be  subsequently  examined  more  in  detail. 

Superficial  later  of  muscles.  The  muscles  are  arranged 
in  a  superficial  and  a  deep  layer,  as  on  the  anterior  part  of  the 
foreann.  The  superficial  layer  is  composed  of  seven  muscles, 
which  arise  mostly  by  a  common  tendon  from  the  outer  condyle 
of  the  humerus,  and  have  the  undermentioned  position  one  to 
another  from  without  inwards  ; — the  long  supinator,  the  two 
radial  extensors  of  the  wrist  (long  and  short),  the  common  ex- 
tensor of  the  fingers,  the  extensor  of  the  little  finger,  and  lastly 
the  ulnar  extensor  of  the  wrist.  There  is  one  other  small  muscle 
near  the  elbow,  the  anconeus. 

The  SUPINATOR  RADII  LONQUS  (fig.  58,  ")  reaches  upwards 
into  the  arm,  and  limits  on  the  outer  side  the  hollow  in  front  of 
the  elbow.  The  muscle  arises  from  the  upper  two  thirds  of  the 
outer  condyloid  ridge  of  the  humerus,  and  from  the  front  of  the 
external  intermuscular  septum.  The  fleshy  fibres  end  about  the 
middle  of  the  forearm  in  a  tendon,  by  means  of  which  the  muscle 
is  insert^  into  the  lower  end  of  the  radius  close  above  the  styloid 
process. 

In  the  arm  the  margins  of  the  supinator  are  directed  towards 
the  surface  and  the  bone,  but  in  the  forearm  the  muscle  is  flat- 
tened over  the  others,  with  its  edges  forwards  and  backwards. 
Its  anterior  border  touches  the  biceps  and  the  pronator  teres; 
and  the  posterior  is  in  contact  with  both  radial  extensors  of  the 
wrist.  Near  its  insertion  the  supinator  is  covered  by  two  ex- 
tensors of  the  thumb.  Beneath  the  muscle  are  the  brachialis 
anticus  and  musculo-spiral  nerve,  the  extensors  of  the  wrist,  the 
radial  vessels  and  nerve,  and  the  radius. 

Action,  The  chief  use  of  this  supinator  is  to  bend  the  elbow 
joint.  But  if  the  radius  is  either  forcibly  pronated  or  supinated, 
the  muscle  will  put  the  hand  into  a  state  intermediate  between 
pronation  and  supination,  the  thumb  being  brought  into  a  line 
with  the  radius. 

If  the  radius  is  fixed  as  in  climbing  the  muscle  will  bring  up 
the  humerus,  bending  in  that  way  the  elbow. 

The  EXTENSOR  CARPI  RADIALI8  LONGiOR  arises  from  the  lower 
third  of  the  outer  condyloid  ridge  of  the  humerus,  and  the  front 
of  the  contiguous  intermuscular  septum ;  and  from  the  septum 
between  it  and  the  next  muscle.  From  this  fleshy  attachment 
the  muscle  descends  on  the  short  radial  extensor,  being  partly 
covered  by  the  supinator  longus ;  and  its  tendon  passes  beneath 
the  extensors  of  the  thumb,  and  through  the  annular  ligament. 
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to  be  inurted  into  the  base  of  the  metacarpal  bone  of  the  index  Insertion. 
finger.     Along  its  outer  border  lies  the  radial  nerve. 

Action,  The  long  extensor  straightens  first  the  wrist,  and  bends  Use, 
next  the  elbow  joint.  ^^  '^ 

If  the  hand  is  fixed  in  climbing,  it  will  act  on  the  humerus  and  fixed. 
like  the  long  supinator. 

The  EXTENSOR   CARPI  RADIALIS   BREYIOR   is   attached    to   the  Extensor 

outer  condyle  of  the  humerus  by  a  tendon  common  to  it  and  the  ^^^'^    ^^ 
three  following  muscles,  viz.  the  common  extensor  of  the  fingers,  Origin. 
the  extensor  of  the  little  finger  and  the  tdnar  extensor  of  the 
wrist:  it  takes  origin  also  from  the  capsular  ligament  of  the 
elbow  joint,  and  an  aponeurosis  on  its  imder  and  inner  sides. 
The  tendon  of  the  muscle  is  closely  connected  with  the  pre-  insertion 
ceding,  and  after  passing  with  it  through  the  same  compartment  ^^^t^ 
of  the  annular  ligament,  is  inserted  into  the  base  of  the  meta- 
caipal  bone  of  the  middle  finger. 

Ckmcealed  on  the  outer  side  by  the  two  preceding  muscles.  Farts 
this  extensor  rests  on  the  radius  and  on  some  of  the  muscles  ^'^^^^^  ^^ 
attached  to  it,  that  is  to  say,  on  the  supinator  brevis,  and  the 
pronator  teres.  Along  the  inner  side  is  the  common  extensor  of 
the  fingers ;  and  the  extensors  of  the  thumb  come  out  between 
the  carpal  and  digital  extensors.  Both  radial  extensors  of  the 
cazpiu  have  usually  a  bursa  at  the  insertion. 

Action,   This  muscle  resembles  its  fellow  in  extending  the  ^^ 
wzist,  but  difiers  from  it  in  extending  the  elbow. 

The  EXTENSOR  COMMUNIS  DIQITORUM   is  single  at  its  origin.  Common 

hat  IB  divided  inferiorly  into  four  tendons.  It  arises  fifom  the  musSK' 
common  tendon,  from  aponeurotic  septa  between  it  and  the  origin. 
moBcles  around,  and  from  the  aponeurosis  of  the  limb.  Near 
the  lower  part  of  the  forearm  the  muscle  ends  in  three  tendons, 
which  pass  through  a  compartment  of  the  annular  ligament  with 
the  indicator  muscle.  Escaping  from  the  ligament,  the  most 
internal  tendon  divides  into  two,  and  all  four  are  directed  along 
the  back  of  the  hand  to  their  insertion  into  the  last  two  pha- 
langes of  the  fingers. 

On  the  back  of  the  fingers  the  tendons  have  the  following  insertion 
anangement : — Opposite  the  first  two  phalangeal  articulations  Si^i^g^ 
each  tendon  sends  down  lateral  bands  to  join  the  capsule  of  the 
joint.  On  the  dorsum  of  the  first  phalanx  it  forms  an  expansion 
with  the  tendons  of  the  lumbricales  and  interossei  muscles  (fig.  69), 
and  divides  anteriorly  into  three  parts : — ^the  central  one  is  fixed 
into  the  base  of  the  second  phalanx,  whilst  the  lateral  pieces 
mute  at  the  front  of  the  same  phalanx,  and  are  inserted  into  the 
bttse  of  the  last.  On  the  fore  and  little  fingers  the  expansion  is 
joined  by  the  special  tendons  of  those  digits. 

This  muscle  Ib  placed  between  the  extensors  of  the  wrist  and  OonnecUiotLU 
Mle  finger,  and  conceals  the  deep  extensors.     On  the  bacY  ol^^^^ 
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the  hand  the  tendons  are  joined  by  cross  pieces.  Between  the 
ring  finger  tendon  and  its  collateral  tendons  the  connecting  bands 
are  the  strongest ;  they  prevent  the  ring  finger  being  raised  during 
life  if  the  other  fingers  are  closed. 

Action,  The  muscle  straightens  the  three  phalanges  of  the 
fingers  from  root  to  tip,  and  separates  the  four  digits  from  each 
other.  It  can  extend  the  nearest  phalanx  of  each  finger  whilst  the 
two  farthest  are  kept  bent  by  the  flexors ;  and  it  can  straighten 
the  last  two  phalanges  when  the  nearest  is  bent. 

The  digits  being  straightened,  it  will  assist  the  other  muscles 
in  -extending  the  wrist  and  the  elbow. 

The  EXTENSOR  MINIMI  DioiTi  19  the  most  slender  muscle  on 
Uie  back  of  the  forearm,  and  appears  to  be  but  a  part  of  the 
common  extensor.  Its  origin  is  in  common  with  that  of  the 
extensor  communis,  but  it  passes  through  a  distinct  sheath  of 
the  annular  ligament.  Beyond  the  ligament  the  tendon  splits 
into  two ;  one  unites  by  a  cross  piece  with  the  tendon  of  the 
common  extensor,  and  both  finally  join  the  common  expansion 
on- the  first  phalanx  of  the  little  finger. 

Action,  It  extends  the  little  finger  and  moves  back  the  wrist 
and  elbow ;  as  the  tendon  is  slit  it  can  straighten  its  digit  in 
spite  of  the  union  with  the  piece  of  the  common  extensor. 

The  EXTENSOR  CARPI  ULNARI8  MUSCLE  arises  from  the  common 
tendon  and  from  the  aponeurosis  of  the  forearm ;  it  is  also  firmly 
fixed  by  the  fascia  to  the  posterior  border  of  the  ulna  below  the 
anconeus  muscle  (about  the  middle  third).  Its  tendon  becomes 
free  from  fleshy  fibres  near  the  annular  ligament,  and  passes 
through  a  separate  sheath  in  that  structure  to  be  inserted  into 
the  base  of  the  metacarpal  bone  of  the  little  finger. 

Beneath  this  extensor  are  some  of  the  muscles  of  the  deep 
layer,  with  part  of  the  ulna.  On  the  outer  side  is  the  extensor 
of  the  little  finger. 

Action,  As  the  name  expresses,  the  muscle  puts  back  the  wrist 
and  inclines  the  hand  towards  the  ulnar  side.  The  hand  being 
fixed,  it  can  extend  the  elbow  joint. 

The  ANCONEUS  is  a  small  triangular  muscle  near  the  elbow 
joint.  It  arises  from  the  outer  condyle  of  the  humerus  by  a 
tendon  distinct  from,  and  on  the  ulnar  side  of  the  common  ten- 
don of  origin  of  the  other  muscles.  From  this  origin  the  fibres 
diverge  to  their  insertion  into  the  outer  side  of  the  olecranon, 
and  into  the  impression  on  the  upper  third  of  the  posterior  sur- 
face of  the  ulna. 

The  upper  fibres  are  nearly  transverse,  and  are  contiguous  to 

the   lowest   of  the  triceps    muscle.     Beneath  the  anconeus  lie 

the   supinator  brevis   muscle,   and   the   recurrent    interosseous 

vessels. 

Action.  CommoBly  it  acta  on  the  ulna,  and  aausts  the  triceps 
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in  extending  the  elbow ;  but  if  that  bone  is  fixed  it  moves  back 
the  humerus. 

Dissection,  For  the  display  of  the  deep  muscles  at  the  back  of  Diuectumof 
the  forearm,  and  the  posterior  interosseous  artery  and  nerve,  of^Jj^ei 
three  of  the  superficial  muscles,  viz.  the  extensor  communis, 
extensor  minimi  digiti,  and  extensor  carpi  ulnaris,  are  to  be 
detached  from  their  origin  and  turned  aside  :  in  this  proceeding 
the  small  branches  of  the  nerve  and  artery  entering  the  muscles 
may  be  divided. 

The  loose  tissue  and  fat  are  then  to  be  removed  from  the 
muscles,  and  from  the  ramifications  of  the  artery  and  nerve ; 
and  a  slender  part  of  the  nerve,  which  sinks  beneath  the  extensor  and  interoA- 
of  the  second  phalanx  of  the  thumb  about  the  middle  of  the  SS^o?JJ|^ 
forearm,  should  be  traced  beyond  the  wrist. 

The  separation  of  the  muscles  should  be  made  carefiilly, 
because  the  highest  two  of  the  thumb  are  not  always  very  dis- 
tinct from  each  other. 

Deep  later  of  muscles.  In  this  layer  there  are  five  small  Five  mua- 
moscles,   viz.   one  supinator  of  the  forearm,  and  four   special  Sl^J^J? *J 
extensor   muscles  of  the  thumb  and  forefinger.      The  highest  viz. 
muBcle,  surrounding  partly  the  upper  end  of  the  radius,  is  the 
supinator  brevis.       Below  this  are  the   three  muscles   of    the 
thumb  in  the  following  order : — the  extensor  of  the  metacarpal' 
bone,  the  extensor  of  the  first,  and  that  of  the  second  phalanx. 
On  the  ulna  the  indicator  muscle  is  placed. 

The  EXTENSOR  OSSIS   METACARPI    POLLICIS    (abductor  pollicis  Exteiuor 

longus)  is  the  largest  and  highest  of  the  extensor  muscles  of  the  ™^SSi^^ 
thumb,  and  is  sometimes  imited  with  the  supinator  brevis.     It 
mriies  from  the  posterior  surface  of  the  radius  for  three  inches  Origin. 
below   the  supinator  brevis;  from  a  special  impression  of  the 
ulna  for  the  same  distance,  on  the  upper  and  outer  part  of  the 
posterior  surface ;  and  from  the  intervening  interosseous  mem- 
brane.    The  tendon  of  the  muscle  is  directed  outwards  over  the 
ndial  extensors  of  the  wrist,  and  through  the  outer  compartment 
in  the  annular  ligament,  to  be  inserted  mostly  into  the  base  of  loMitton. 
the  metacarpal  bone  of  the  thumb,  but  also  by  a  slip  into  the  oe 
trapezium. 

The  muscle  is  concealed  at  first  by  the  common  extensor  of  The  muecle 
the  fingers;  but  it  becomes  cutaneous  between  the  last  muscle  and  ^^^t 
the  extensors  of  the  wrist  about  two  inches  above  the  end  of  the 
radius.     Opposite  the  carpus  the  radial  artery  winds  backwards  afterwards 
beneath  its  tendon.     The  ulnar  attachment  is  higher  than  the  ■"P^'^ciai, 
radial,  and  begins  close  below  the  insertion  of  the  anconeus. 
Between  the  contiguous  borders  of  this  muscle  and  the  supinator 
brevis  the  posterior  interosseous  artery  appears. 

Action.  By  this  muscle  the  thumb  Ib  moved  backwards  from  the  Uae. 
palm  of  the  hand,  and  the  wrist  is  extended  on  the  radial  Qi<ie. 
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The  EXTENSOR  PRiMi  INTERNODH  POLLicis  is  the  smallest 
muscle  of  the  deep  layer,  and  its  tendon  accompanies  that  of  the 
preceding  extensor.  Its  originy  about  one  inch  in  width,  is  £rom 
the  radius  and  the  interosseous  membrane,  dose  below  the 
attachment  of  the  preceding  musde.  Its  fibres  end  in  a  tendon, 
which  passes  through  the  same  space  in  the  annular  ligament  as 
the  extensor  of  the  metacarpal  bone,  and  is  inserted  into  the 
metacarpal  end  of  the  first  phalanx  of  the  thumb.  With  respect 
to  surrounding  parts  this  muscle  has  the  same  connections  as  the 
preceding. 

Action,  It  extends  first  the  nearest  phalanx,  and  then  the 
wrist  like  its  companion. 

The  EXTENSOR  SECUNDi  iNTERNODH  POLLICIS  arises  from  the 
ulna  for  four  inches  below  the  supinator  brevis,  along  the  ulnar 
side  of  the  extensor  of  the  metacarpal  bone ;  and  from  the 
interosseous  membrane  below  for  one  inch.  Its  tendon  of  in- 
sertion, after  passing  through  a  sheath  in  the  annular  ligament 
distinct  from  that  of  the  other  two  extensor  muscles,  is  directed 
along  the  dorsum  of  the  thumb  to  be  fixed  to  the  base  of  the 
last  phalanx. 

It  is  covered  by  the  same  muscles  as  the  other  extensors  of 
the  thumb,  but  it  becomes  superficial  nearer  the  lower  end  of  the 
radius.  Below  the  annular  ligament  its  tendon  crosses  the  ladial 
artery,  and  the  tendons  of  the  extensors  of  the  wrist. 

Action,  Its  use  is  similar  to  that  of  the  extensor  of  the  first 
phalanx.  When  the  phalanges  are  straight,  the  two  extensors  will 
assist  in  carrying  back  the  metacarpal  bone. 

The  EXTENSOR  iNDicis  (indicator)  arises  from  the  ulna  for  three 
or  four  inches,  usually  beyond  the  middle,  and  internal  to  the  pre- 
ceding muscles ;  and  from  the  interosseous  ligament  below.  Near 
the  annular  ligament  the  tendon  becomes  free  from  muscular  fibres, 
and  passing  through  the  ligament  with  the  common  extensor  of 
the  fingers,  is  applied  to,  and  blends  with  the  external  tendon  of 
that  muscle  in  the  expansion  on  the  phalanx  of  the  fore 
finger. 

Until  this  muscle  has  passed  the  ligament  it  is  covered  by  the 
superficial  layer,  but  it  is  afterwards  subaponeurotic. 

Action.  The  muscle  can  point  the  fore  finger  even  when  the 
three  inner  fingers  are  bent,  inclining  it  towards  the  others  at  the 
same  time.  And  it  will  help  the  common  extensor  of  the  digits 
in  pulling  back  the  hand. 

Dissection,  To  lay  bare  the  supinator  brevis,  it  will  be  neces- 
sary to  detach  the  anconeus  from  the  external  condyle  of  the 
humerus,  and  to  cut  through  the  supinator  longus  and  the  radial 
extensors  of  the  wrist.  After  those  muscles  have  been  divided, 
the  fleshy  fibres  of  the  supinator  are  to  be  followed  fonjuds  to 
their  insertion  into  the  radius ;  and  that  part  of  the  origin  of  the 
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flexor  profanduB  digitorum,  which  lies  on  the  outer  side  of  the 
insertion  of  the  brachialis  anticus,  is  to  be  removed. 

The  SUPINATOR  BREVis  arises  from  the  orbicular  ligament  of  origin  of 
the  radius  and  the  external  lateral  ligament  of  the  elbow  joint ;  jJitw^^' 
tnm.  a  depression  below  the  small  sigmoid  cavity  of  the  ulna, 
and  from  the  external  margin  of  the  bone  for  two  inches  below 
that  depression.     From   this   origin  the  fibres  pass  outwards,  and  inser- 
and  Bxe  inserted  into  the  upper  third  or  more   of  the  radius  ^^JjJ*®*^* 
except  at  the  inner  part,  reaching  downwards  to  the  insertion  of 
the  pronator  teres,  and  forwards  to  the  hollowed  anterior  surface. 

This  supinator  is  concealed  altogether  at  the  posterior  and  Overlying 
external  aspects  of  the  limb  by  the  muscles  of  the  superficial 
layer;  and  anteriorly  the  radiad  vessels  and  nerve  lie  over  it. 
The  lower  border  is  contiguous  to  the  extensor  ossis  metacarpi  pol-  and  con- 
lids,  only  the  posterior  interosseous  artery  intervening.   Through  2^^ 
the  substance  of  the  muscle  the  posterior  interosseous  nerve  winds 
to  ike  back  of  the  limb.     The  upper  part  of  the  radius  is  sur- 
rounded by  the  fleshy  fibres  of  the  muscle,  except  at  the  tubercle 
and  along  a  slip  of  bone  below  it. 

Action,  When  the  radius  has  been  moved  over  the  ulna  as  in  Use. 
pronation,  the  short  supinator  comes  into  play  to  bring  that  bone  , 

i^gain  to  the  outer  side  of  the  ulna. 

The  posterior  interosseous  artery  is  an  offset  from  the  common  Posterior 
interofiBeous  trunk  (p.  308),  and  reaches  the  back  of  the  foreann  J^J^?^'" 
above  the  ligament  between  the  bones.     Passing  between  the 
contiguous  borders  of  the  supinator  brevis  and  extensor  ossis 
metacarpi,  the  artery  descends  at  first  between  the  superficial  and  between  the 
deep  layers  of  muscles ;  and  afterwards,  with  a  superficial  position  m^^^J^' 
in  the  lower  third  of  the  forearm,  along  the  tendon  of  the  ex-  and  super- 
tensor  carpi  ulnans  as  far  as  the  wrist,  where  it  ends  by  anasto-  ^<^^- 
moeing  with  the  carpal  and  anterior  interosseous  arteries.     It 
famishes  many  muscular  offsets,  and  the   following  recurrent 
branch: — 

The  recurrent  branch  springs  from  the  artery  near  the  com-  its  reour- 
mencement,  and  ascends  on  or  through  the  fibres  of  the  supina-  '^ 
tor,  but  beneath  the  anconeus,  to  supply  the  elbow  joint,  and  to 
anastomose  with  the  superior  profunda  artery  in  the  last-named 
muscle,  also  with  the  recurrent  radial. 

The  posterior  interosseous  nerve  takes  its  origin  from  the  mus-  interosseous 

nerve. 

eolo-spiral  trunk  in  front  of  the  outer  condyle  of  the  humerus, 
and  winds  backwards  through  the  fibres  of  the  supinator  brevis. 
Escaped  from  the  supinator,  the  nerve  is  placed  between  the  Positian  to 
superficial  and  deep  layers  of  muscles  as  far  as  the  middle  of  the  ™"*^**** 
Ibieann.    Much  reduced  in  size  at  that  spot,  it  sinks  beneath  the 
ezteoapr  of  the  second  phalanx   of  the  thumb,  and  runs  on 
tlie  intmeseous  membrane  to  the  back  of  the  carpus.     Finally  Termination 
tbe  oerve  enlarges  beneath  the  tendons  of  the  extensor  commxnuA^,^  caryvA. 


;;;;t) 
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(ligitoruin,  and  liTininates  in  tilaments  to  the  ligaments  and  tLe 
articulations  of  the  carpus. 
Its  muscular  Brariches,  This  nerve  funuBhes  ofisets  to  all  the  muscles  of  the 
o  mu.  ^ggp  layer ;  and  to  those  of  the  superficial  layer  with  the  ex- 
ception of  the  three  following,  viz.,  anconeus,  supinator  longns, 
and  extensor  carpi  radialis  longior. 

Radial  Artery  at  the  Wrist.  At  the  wrist  the  radial  artery 
with  its  vena3  comites  winds  below  the  radius  to  the  back  of 
the  carpus,  and  enters  the  palm  of  the  hand  at  the  first  interos- 
seous space,  between  the  heads  of  the  first  dorsal  interosseous 
Connections  muscle.  At  first  the  vessel  lies  deeply  on  the  external  lateral 
arouiS'^  ligament  of  the  wrist  joint,  and  beneath  the  tendons  of  the 
extensors  of  the  metacarpal  bone  and  first  phalanx  of  the  thumb  ; 
but  afterwards  it  is  more  superficial,  and  is  crossed  by  the 
tendon  of  the  extensor  of  the  second  phalanx  of  the  thumb. 

Offsets  of  the  external  cutaneous  nerve  entwine  around  the 
artery,  and  the  radial  nerve  is  superficial  to  it. 

Its  branches  are  numerous  but  inconsiderable  in  size  : — 

The  dorsal  carpal  branch  passes  transversely  beneath  the  ex- 
tensor tendons,  and  forms  an  arch  with  a  corresponding  offset  of 
the  ulnar  artery ;  with  this  arch  the  posterior  interosseous  joins. 

From  the  carpal  arch  branches  descend  to  the  third  and  fourth 
interosseous  spaces,  and  constitute  two  of  the  three  dorsal  inter- 
osseous arteries.  At  the  cleft  of  the  fingers  they  communicate 
with  the  digital  arteries ;  and  behind  they  are  joined  by  the  per- 
forating branches  of  the  palmar  arch. 

The  metacarpal  or  first  dorsal  interosseous  branch  reaches  the 
space  between  the  second  and  third  metacarpal  bones,  and  anas- 
tomoses, like  the  corresponding  arteries  of  the  other  spaces,  with 
a  perforating  branch  of  the  deep  palmar  arch.  Finally  it  is  con- 
tinued to  the  cleft  of  the  fingers,  where  it  ends  by  joining  the 
digital  artery  of  the  superficial  palmar  arch,  and  giving  small 
dorsal  branches  to  the  index  and  middle  fingers. 

Two  small  dorsal  arteries  of  the  thumb  arise  opposite  the  meta- 
carpal bone,  along  which  they  extend,  one  on  each  border,  to  be 
distributed  on  its  posterior  aspect. 

The  dorsal  branch  of  the  index  finger  is  distributed  on  the  radial 
edge  of  that  digit. 

The  different  compartments  of  the  annular  ligament  may  be 
seen  more  completely  by  dividing  the  sheaths  of  the  ligament 
over  the  several  tendons  passing  beneath.  There  are  six 
different  spaces,  and  each  is  lubricated  by  a  synovial  membrane. 
The  most  external  one  lodges  the  first  two  extensors  of  the 
outinwards.  ^^jj^j^      rpj^g  j^q^^  ^  ^  j^g  hollow  for  the  two  radial  extensors 

of  the  wrist ;  and  a  very  small  space  for  the  extensor  of  the 

second  phalanx  of  the  thumb  follows  on  the  ulnar  side.    Farther 

.  to  the  inner  side  is  the  common  sheath  for  the  extensor  of 
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'^le  fingers,  and  that  of  the  fore  finger ;  and  there  is  a  separate 
csampartment  for  the  extensor  of  the  little  finger.     Internal  to 
^11  is  the  space  for  the  extensor  carpi  ulnaris.     The  last  muscle  Bones 
^rooyes  the  ulna  ;  but  the  others  lie  in  hollows  in  the  radius  in  S^tendous. 

"the  order  mentioned  above,  with  the  exception  of  the  extensor 

xninimi  digiti  which  is  situate  between  the  bones. 

DiiHction,  If  the  supinator  brevis  be  divided  by  a  vertical  To  see  mipi- 

incision,  and  dissected  from  the  radius,  its  attachment  to  the  ***  '     ^^ 

hone  will  be  better  understood. 

The  posterior  interosseous  nerve,  and  the  offsets  from  its  gangli-  interoaseoua 

form  enlargement,  may  Imj   traced  more   completely   after   the        ** 

tendons  of  the  extensor  of  the  fingers  and  indicator  muscl^  have 

been  cut  at  the  Mrrist. 

The  dorsal  surface  of  the  posterior  interossei  muscles  of  the  and  Inter- 

hand  may   be  cleaned,  so  that  their  double  origin,  and   their  cIm. 

insertion  into  the  side,  and  on  the  dorsum  of  the  phalanges,  may 

be  observed.     Appearing  between  the  heads  of  origin  of  these 

muscles  are  the  posterior  perforating  arteries. 


Section  VII. 


LIGAMENTS  OF  THE  ELBOW,  WRIST,  AND  HAND. 

Directions,  The  ligaments  of  the  remaining   articulations   of  DirectioiiB. 
the  limb,  which  are  still  moist,  may  be  examined  at  once  ;  but 
Bhoold  any  of  them  have  become  dry,  they  may  be  softened  by 
immersion  in  w^ater,  or  with  a  wet  clodi,  whilst  the  student  learns 
the  others. 

DissectioTL  To  make  the  necessary  dissection  of  the  L'gaments  Dissection  of 
of  the  ellx)w,  the  brachialis  anticus  must  be  taken  away  from  the  joint!**°^ 
front)  and  the  triceps  from  the  back  of  the  joint.  The  muscles 
connected  with  the  outer  and  inner  condyles,  as  well  as  the 
supinator  brevis  and  the  flexor  profundus,  are  to  be  removed. 
With  a  little  cleaning  the  four  ligaments — anterior,  posterior, 
and  two  lateral — will  come  into  view. 

The  interosseous  membrane  between  the  bones  of  the  forearm 
•will  be  prepared  by  the  removal  of  the  muscles  on  both  surfaces. 

The  Elbow  Joint  (fig.  62).  In  this  articulation  the  lower  Bones  form- 
end  of  the  humerus  is  received  into  the  hollow  of  the  ulna,  so  as  55S)w  joint 
to  produce  a  hinge-like  arrangement ;  and  the  upper  end  of  the 
XBiOiis  assists  to  form  part  of  the  joint.     Where  the  bones  touch  The  Ug«- 
the  soi&ces  are  covered  with  cartilage,  and  their  articular  ends  ^^^^  ^i^ 
are  kept  in  place  by  the  following  ligaments  : — 


DISSECTION  OF  THE  UPPEE  LIUB. 

The  exttmal  lateral  ligament  ia  a  nnmdiah  fasciculuB,  which  is 

attached  bj  one  end  to  the  outer  conclfle  of  the  hiunenu,  and 

by  the  other  to  the  orbicnUr  ligament  afound 

Pig.  S2.*  the  head  of  the  isdini.      A  few  of  the  poe- 

terioT  fibiea  pass  backv&rdB  to  the  external 

nuigm  of  the  ulna. 

The  inUmal  lateral  ligament  u  triangalar 
in  shape.  It  is  pointed  at  ita  upper  extre- 
mity, and  is  connected  to  the  inner  condyle 
of  the  humerus.  The  fibres  diverge  aa  they 
descend,  and  are  inserted  in  this  way  : — 
The  anterior,  which  ore  the  strongest  are 
fixed  to  the  edge  of  the  coronoid  process  ; 
the  posterior  are  attached  to  the  side  of  the 
olecranon  ;  whilst  a  few  middle  fibres  join  a 
transverse  ligamentous  bond  over  the  notch 
between  the  olecranon  and  the  coioaoid  pro- 
cess. The  ulnar  nerve  is  in  contact  with 
the  ligament ;  and  a  vessel  enters  the  joint 
by  an  aperture  beneath  the  transverse  band. 

The  anterior  ligament  is  thin,  and  its  fibres 
are  separated  by  intervals  in  which  maaaca 
of  fat  are  lodg&d.  By  its  upper  margin  the 
ligament  is  inserted  into  the  front  of  the 
humerus,  and  by  ita  lower  into  the  front  of 
the  coionoid  process  and  the  orbicular  liga- 
ment.    The  brachialis  anticua  muscle  coTen 

The  posterior  liga/ineni  is  much  thinner 
and  looser  than  the  anterior,  and  is  covered 
completely  by  the  tricepa  muscle.  Supe- 
riorly it  is  attached  to  the  humerua  above  the  foasa  for  die 
olecranon  ;  and  inferiorly  it  in  inserted  into  the  olecranon.  Some 
few  fibres  are  transverse  between  the  maigins  of  the  fossa  before 
mentioned. 

Diuection.  Open  the  joint  by  an  incision  across  the  front  ntax 
the  humerus,  and  disarticulate  the  botiea,  in  order  that  the 
articular  surfaces  may  be  seen. 

The  synovial  men\bra'M  lines  the  joint,  and  can  be  traced  from 
one  bone  to  another  along  the  inner  surface  of  the  connecting 
ligaments.  It  projects  between  the  radius  and  the  orbicular 
ligament,  and  aervee  for  the  articulation  of  the  head  of  that 
bone  with  the  small  sigmoid  cavity  of  the  ulna. 

■  Tbe  ligunenta  of  the  elbow  joint,  tad  of  the  siiafls  of  the  niliiu  and 
ulna  {Bonrger;  and  Jacob). — 1.  Ca)imils  ef  the  elbow  joint  2.  Obliqas 
ligament  3.  loUroeannu  ligament,  i.  Apeitore  for  blood-ve—Bla.  6. 
Ibiifiai  of  the  biceps. 
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Articular  mrfaces.  The  humerus  presents  inferiorly  two  dis-  Lower  end 
%inct  articular  Daces  for  the  bones  of  the  forearm.     The  one  for  h^ems. 
'Ue  radius,  on  the  outer  side,  consists  of  a  rounded  eminence  one  sur&oe 
^eapitellum)  on  the  front  of  the  bone,  which  is  covered  with  ^^  ndiuB, 
cartilage  only  on  the  anterior  aspect     The  surface  in  contact  another  for 
^th  the  ulna  is  limited  internally  and  externally  by  a  prominent  *^*  ***^ ' 
lodge,  and  hollowed  out  in  the  centre  (trochlea).     On  the  front  '<»««*  'w 
of  the  humerus  above  the  articular  surface  are  two  depressions  process  and 
which  receive  the  coronoid  process  and  the  head  of  the  radius  "di^*** 
duiing  flexure  of  the  joint ;  and  on  the  posterior  aspect  is  a  and  olecra- 
laige  fossa  for  the  reception  of  the  olecranon  in  extension  of  the  ^^^ 
Ibieaim. 

On  the  end  of  the  ulna  the  large  sigmoid  cavity  is  narrowed  in  End  of  the 
ihe  centre,  but  expanded  in  front  and  behind  (fig.  63).    A  slightly  ^*^"**' 
nosed  line  extends  from  front  to  back,  and  is  received  into  the 
hollow  of  the  trochlea  of  the  humerus  in  the  motions  of  the  joint. 
In  the  bottom  of  the  cavity  the  cartilage  is  wanting  completely, 
or  for  a  greater  or  smaller  distance  across  the  articular  hollow. 

The  end  of  the  radius  presents  a  circular  depression  with  a  Bndoftha 
nised  margin.     In  the  bent  state  of  the  joint  the  depression  of  '^^^^ 
the  radius  fits  on  the  outer  eminence  of  the  humerus,  and  the 
bone  is  thus  supported  during  rotation  of  the  limb. 

Movement.  This  joint  is  like  a  hinge  in  its  movements,  and  Kind  of 
permits  only  flexion  and  extension. 

Inflexion  the  bones  of  the  forearm  move  forwards,  each  on  its  bending, 
own  articular  surfEice,  so  as  to  leave  the  back  of  the  humerua 
nncoTered.  Its  extent  is  checked  by  the  meeting  of  the  bones 
of  the  arm  and  forearm.  Owing  to  the  slanting  surface  of  the 
humerus  the  hand  falls  inside  the  upper  limb  when  the  joint  is 
freely  bent. 

The  ligaments  are  relaxed,  with  the  exception  of  the  pos-  state  of  liga- 
terior,  and  the  hinder  part  of  the  internal  lateraL  ments ; 

In  extension  the  ulna  and  radius  are  carried  back  over  the  extending, 
articular  surface  of  the  humerus  until  they  come  into  a  line  with 
the  arm-bone.     This  movement  is  checked  by  the  olecranon 
iouching  the  humerus. 

The  anterior,  and  lateral  ligaments  (in  part)  are  made  tight,  state  of  liga* 
bat  the  hinder  fibres  of  the  internal  lateral  are  relaxed.  ments. 

Union  of  the  Radius  and  Ulna.  The  radius  is  connected  Radius  ia 
with  the  ulna  at  both  ends  by  means  of  distinct  ligaments  and  1^^^  ^ 
synovial  membrane ;  and  the  shafts  of  the  bones  are  united 
fnither  by  interosseous  ligaments. 

Upper  radicMdnar  articulation.  In  this  joint  the  head  of  the  At  the 
zadins  is  received  into  the  small  sigmoid  cavity  of  the  ulna,  and  Sy"^ 
ia  kept  in  place  by  the  following  ligamentous  band  : — 

The  annular  or  crbievlaT  ligament  (fig.  63, ')  is  a  band  about  orbicular 
a  qtiartcr  of  an  inch  wide,  which  is  stronger  behind  than  befoi^  •,  ^*«'^«°*^ 
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uoaiHi  tiw   it  Li  plac«d  around  the  prominence  of  the  head  of  the  radiua, 

big^  and  is  attached  to  the  anterior  and  posterior  edges  of  the  small 

sigmoid  cavity  of  the  ulna.     Its  upper 

**■  "•  border,  the  widest,  is  connected  with  the 

"  ligaments   of  the  elbow   joint;   but  the 

lower  is  free,  and  is  applied  around  tLe 

neck  of  the  ladiua.     In  the  socket  formed 

by  the  IJgDmeut  and  the  cavity  of  the 

ulna,  the  radius  moves  ireely. 

The  tjptovial  memhrane  is  a  prolonga- 
lioD  of  that  lining  the  elbow  joint ;  it 
pTojects  inferiorly  between  the  neck  of 
the  radius  and  the  lower  margin  of  the 
annular  ligament. 

Ligamentt  of  the  shaftt  of  liit  bottt*. 
The  aponeurotic  stratum  connecting 
together  the  bones  in  nearly  their  whole 
length    consists   of    the    two    following 

idto'thB      "^^  interommu  ■manbrant  (fig,  62, ")  is  a  thin  fibrous  layra, 

11a  i^    which  is  attached  to  the  contiguous  maigins  of  the  radius  and 

[^JJ^^  ulna,  and  forms  an  incomplete  septum  between  the  muscles  on 

ii  dafl-  ^^  front  and  back  of  the  forearm.      Superiorly  the  membrane  is 

tuboTi.  wanting  for  a   considerable    space,    and    through    the    interval 

the  posterior  interoaseoua  vesflds  pass  backwards.      Some  small 

apertures  exist  in  it  for  the  passage  of  veasele  ;  and  the  largest 

of  these  (4)   is  about  two  inches  from  the  lower  end   through 

which  the  anterior  interosseous  artery  turns  to  the  back  of  the 

wrist.     The  membrane  gives  attachment  to  the  deep  muscles. 

Most  of  its  fibres  are  directed  obliquely  inwards  towaids  the 

ulna,  though  a  few  on  the  posterior  surface  have  an  opposite 

mmd  The  round  li^ammt  {fig.  62,  *)  is  a  slender  band  above  the 

""'■     interosseous  membrane,  whose  fibres  have  a  dipection  opposite  to 

those  of  the  membiane.     By  one  end  it  is  fixed  to  the  front  of 

the  coronoid  process,  and  by  the  other  to  the  radius  below  the 

tubercle.      Thii  ligament  divides  the  space  above  the  interosseous 

brane  into  two  parts.      Oftentimes  this  band  is  not  to  be 


TbgiowBr  'Hie  lower  mdio-ulnor  articulatiou  cannot  be  well  seen  till 

and  tiixt.  after  the  examination  of  the  wrist  joint. 

Kind  of  MOTOiwnt  of  th4  radiui.   The  radius  rotates  forwards  and  back- 

•DoUan:  wards  aiound  the  ulna.     The   forward  motion,  directing  the 


LIGAMENTS   OP  THE  WEIBT. 


palm  of  tKe  hand  towards  the  ground,  is  called  pignatioti ;  and 
the  backnard,  hy  which  the  palm  of  the  hand  is  placed 
apwuds,  is  named  supination. 

In  pronation  the  upper  end  of  the  bone  rotates  within  the 
band  of  the  oihicular  ligament  witliout  shifting  its  position  to 
the  ulna.  The  lower  end,  on  the  contrary,  moves  over  the  ulna 
from  the  outer  to  the  inner  side,  describing  half  a  circle  ;  and 
the  shaft  croases  obliquely  that  of  the  ulna. 

In  lupination  the  lower  end  of  the  radius  moves  backwaids 
Orel  the  ulna ;  the  shafts  come  to  he  placed  side  by  side,  the 
radios  being  eitenud  ;  and  the  upper  end  rotates  &oni  within 
out  in  its  circular  band. 

In  these  movements  the  radius  turns  round  a  line  which, 
being  placed  internal  to  the  shaft,  is  proloi^ed  upwards  through 
the  neck  and  head  of  the  bone,  and  downwards  through  the 
ccmtre  of  the  circle  of  which  the  small  sigmoid  cavity  of  the  ulna 
is  a  a^ment  (Ward). 

■  upper  end  of  the  bone  is  kept  in  place  by  the  orbicular 
;  the  lower  end  by  the  triangular  fibto-cortilage ;  and 
the  shafts  are  united  by  the  interosseous  ligament  which  ia 
ti0t«med  in  supination,  and  is  relaxed  in  pronation. 

In  &acture  of  either  bone  the  movements  cease  ;  in  the  one 
case    becanse   the    radius 
cannot   be    moved   in    its 

totality  ;  and  in  the  other 

bccsDBe  the  ulnar  support 

ii  wanting  for  the  levolv- 

ingbone. 

Diueetion.  To  see    the 

ligHnenta    of    the    wrist- 

jcunt,  the  tendons  and  the 

mniilar    ligaments    must 

be  removed  from  both  the 

trtmt  and   back  ;  and  the 

fibrous  structuTes  and  the 

unall   vessels    should    be 

takot  from    the    surface 

of  the  ligaments, 

Thb     Weist     Joist 

(fig.  64).  The  lower  end 

of   the    radius,   and    the 

first  row  of  the  carpal  bones 

*  Pront  view  of  the  aiticalAUons  of  tLe  wriit  joint,  ud  carpal  sod 
Bketacaipal  bones  (Boorgei;  and  Jscob). — 1.  Anterior  ligunent  of  the  wrist 
joint,  jt  Capnile  oE  ^  joint  of  the  metacarpal  boas  of  the  thumb  with 
tba  oa  tiqwdnni.  3.  Fimtorm  boss,  with  its  sepante  joint  and  liga- 
wirniii  buids.     i.  Tiaiuiene  budi  to  the  head  of  the  metaoarpat  bonei. 


cept   the    oa   pisiforme,    enter 
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united  by  into  the  wrist-joint.  Four  ligaments  maintain  in  contact  the 
osseous  surfaces,  viz.  anterior  and  posterior,  and  two  lateraL 
The  ulna  is  shut  out  from  this  articulation  by  means  of  a  piece 
of  fibroK»rtilage. 

The  extemcU  lateral  ligammt  is  a  short  and  strong  band,  which 
intervenes  between  the  styloid  process  of  the  radius  and  the  upper 
part  of  the  scaphoid  bone. 

The  internal  lateral  ligament  is  smaller  than  the  external,  but 
is  longer  than  it.  It  is  attached  by  one  end  to  the  styloid 
process  of  the  ulna,  and  by  the  other  to  the  rough,  upper  part 
of  the  cuneiform  bone.  Some  of  the  anterior  fibres  are  continued 
to  the  pisiform  bone, 
anterior  and  The  anterior  ligament  (fig.  64,  ^)  takes  origin  from  the  radius 
and  the  fibro-cartilage,  and  is  inserted  into  the  first  row  of  carpal 
bones,  except  the  pisiform,  at  the  anterior  surface. 

The  posterior  ligament  (fig.  66,  *)  is  membranous,  like  the 
anterior,  and  its  fibres  are  directed  downwards  and  inwards. 
Superiorly  it  is  attached  to  the  radius  and  the  fibro-cartilage ; 
and  inferiorly  it  is  fixed  to  the  first  row  of  carpal  bojiea  on 
the  posterior  aspect. 

Dissection,  To  see  the  form  of  the  articulating  surfaces,  the 
joint  may  be  opened  by  a  transverse  incision  through  the  pos- 
terior ligament,  near  the  bones  of  the  carpus. 

Articular  surfaces.  The  end  of  the  radius,  and  the  fibit>-car* 
tilage  imiting  it  with  the  ulna,  form  an  arch  for  the  reception 
of  the  carpal  bones  (fig.  65) ;  and  the  surface  of  the  radius  is 
divided  by  a  prominent  line  into  an  external  triangular,  and  an 
Of  first  row  internal  square  impression.  The  three  bones  of  the  first  caipal 
row  constitute  a  convex  eminence,  which  is  received  into  the 
hollow  before  mentioned  in  this  way ; — The  scaphoid  bone  is 
opposite  the  external  mark  (*)  of  the  radius ;  the  semi-lunar 
bone  touches  the  square  impression  (^),  and  all  the  triangular 
fibro-cartilage  ;  whilst  the  cuneiform  bone  is  in  contact  with  the 
capsule  (Henle).  Sometimes  the  os  semilunare  touches  only 
part  of  the  fibro-cartilage,  the  cuneiform  being  in  contact  with 
the  remainder  and  the  capsule. 

The  synovial  membrane  has  the  arrangement  common  to 
simple  joints.  This  joint  communicates  occasionally  with  the 
lower  radio-ulnar  articulation  by  means  of  an  aperture  in  the 
fibro-cartilage  separating  the  two. 

Movement,  The  wrist  is  a  condyloid  articulation,  and  possesses 
angular  motion  in  four  di£ferent  directions,  with  circumduc- 
tion. 

Flexion  amd  extension.     In   flexion   the  carpus  rolls   on   the 

radius  from  before  backwards,  and  projects  behind,  stretching  the 

tfxtenaion;    posterior   ligament.      In   extension   the   row   of  carpal   bones 

mores  in  the  opposite  direction,  viz.  from  behind  forwards^  and 
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cHiaes  tiie  anterior  ligament  tc  be  t 
"ieek.  a  freer  than  that  forwanif. 

Abdvietivn   and  adductum.   The    row   of   carpal  bonea    movee  AbduoUai. 
tnnavenely  inwards  in  the  former,  and  ootwanla  in  the  letter 
Btite  :  on  each  side  the  motion  ia  limited  by  the  meetdnc  of  the  Adductiim. 
(tjloid  process  with  a  carpal  bone. 

The  lateral  ligumenta   aze   put  on  the  aUetch,  the  inner  in  sutgafUg>- 
ahdnetion  and  the  outer  in  adduction.  menu. 

CSreumdvetion.  The  hand  describee  a  cone  in  Uub  movement,  Cinunxiuc- 
wiuNe  opci  ia  at  the  wrist  and  base  at  the  digits ;  and  it  moves 
moze  freelj  in  eitension  and  abduction  than  in   the  oppodte 


Lona  RADio-nLHAB  Abticulation.  Id  this  articolatiaii  the 
convexity  of  the  end  of  the  ulna  is  received  into  a  concavity  on 
the  radius; — an  onaugement  Just  the  opposite  to  that  between 
the  npper  ends  of  the  bones. 

TbB  chief  bond  of  union  between  the  bones  is  a  strong  fibro- 
eartilage ;  but  a  kind  of  capniie  consisting  of  scattered  Sbtes, 
SDTOiuuls  loosely  the  end  of  the  ulna. 

The  triangular  JUnv-cartilage  (fig.  66,  *)  is  placed  tiansveiselj 
beneath  the  end  of  the  ulna,  and  is  t^ckest  at  its  margins  and 
i^ex.  By  its  base  the  cartilage  is 
fixed  to  the  ridge  which  separates 
the  copal  from  the  ulnar  articulatr 
ing  miface  of  the  radius ;  and  by 
ita  apex  to  the  styloid  process  of 
tlu  ulna,  and  the  depression  at  the 
root  of  that  process.  Its  mat^ins 
■n  naited  with  the  contiguona 
anterior  and  posterior  ligaments  of 
tbe  wriat  joint;  and  its  surfaces 
enter  into  different  Joints,  viz.  the 
vrirt,  and  the  lower  lodio-nlnai 
artienlation.  It  serves  to  unite 
tlte  ndius  and  nlna,  and   to  form 

put  of  the  socket  for  the  carpal  bones.     OccasionaUy  it  is  pet- 
f<nated  by  an  aperture. 

Hie  tfitoviai  ni«)n^fM  (memhrana  aacdformia)  is  very  loose,  9j 
&om  which  circnmstence  it  has  received  its  name,  and  ascends  " 
between  the  radius  and  the  ulna ;  it  is  separated  &om  that  of 
tbe  wrist-joint  by  the  triangular  fibro-cartilage. 

*  nie  wrist-JDmt  opened  to  show  Uic  aroh  formed  b;  the  bonea  of  tin 
fill  XI  In  iriUi  the  anitiug  fibro-cartilsge, — 1.  Dloa  ;  uid  2,  tta  itjloid  pro- 
esB.  S.  Badins.  i.  Barhet  of  ndius  tonehing  the  KKphoid  baoe.  G. 
Sanfaee  of  ndius  for  part  of  the  semilaim  bono.  S,  TrisnguUr  fibriMau'- 
tilsge,  eomspoadiug  with  the  aemiluiuu'  bone,  and  lametimea  with  part  of 
tlw  jTramidal  bone.  An  istcriik  points  to  a  insce  of  whalebona  between 
ths  f*J  of  the  pIw*  and  the  tnAUgulv  Gbro-cortUs^ 
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The  use  of  this  articulation  is  referred  to  with  the  moyements 
of  the  radius  (p.  334). 

Union  of  the  Carpal  Bones.  The  several  bones  of  the 
carpus  are  united  into  two  rows  by  dorsal,  palmar,  and  intei^ 
osseous  bands ;  and  the  two  rows  are  connected  to  each  other  \>j 
separate  ligaments. 

Dissection,  The  articulation  of  the  carpal  bones  with  each 
other  will  be  prepared  by  taking  away  all  the  tendons  from  the 
hand,  and  cleaning  care^Uy  the  whole  of  the  connecting  liga- 
mentous bands.  Two  distinct  ligaments  of  the  pisiform  bone 
to  the  imciform  and  fifth  metacarpal  are  to  be  defined. 

At  the  same  time  the  ligamentous  bands  uniting  the  meta- 
carpal with  the  carpal  bones  and  with  one  another  should  be 
dissected. 

Bones  of  the  first  row  (fig.  64).  The  os  semilunare  is  united  to 
the  lateral  bones,  viz.  scaphoid  and  cimeiform,  by  a  dorsal  and  a 
palmar  transverse  band ;  as  well  as  by  an  interosseous  ligament 
at  the  upper  part  of  the  contiguous  surfaces. 

The  pisiform  bone  is  articulated  to  the  front  of  the  cuneifoim 
by  a  distinct  capsule  and  a  synovial  membrane  (fig.  64, ').  It 
has  further  two  special  ligaments ; — on^  of  these  is  attached  to 
the  process  of  the  os  imciforme,  and  the  other  to  the  base  of  the 
fifth  metacarpal  bone. 

The  hones  of  the  second  row  are  connected  together  in  the  same 
way  as  those  of  the  first,  viz.  by  a  dorsal  and  a  palmar  band  of 
fibres  from  one  bone  to  another.  Between  the  contiguous  rough 
surfaces  of  the  several  bones  are  interosseous  ligaments,  one  in 
each  interval. 

Movemenl,  Only  a  veiy  small  degree  of  gliding  motion  is  per- 
mitted between  the  different  carpal  bones,  in  consequence  of  the 
small  flattened  articular  surfaces,  and  the  interosseous  ligaments 
uniting  one  to  another. 

One  row  with  another.  The  two  rows  of  carpal  bones  are  con- 
nected by  an  anterior  and  posterior,  and  two  lateral  ligaments. 

The  anterior  ligament  (fig.  64)  consists  of  irregular  fibres,  and 
intervenes  between  the  two  rows  on  the  palmar  aspect.  The 
posterior  ligament,  which  is  longer  and  looser,  and  the  greater 
nimiber  of  whose  fibres  are  transverse  (fig.  66),  has  a  correspond- 
ing attachment  on  the  dorsal  aspect  of  the  bones. 

Of  the  lateral  ligaments  the  external  is  the  best  marked,  and 
extends  between  the  os  trapezium  and  the  scaphoid  bone ;  the 
internal  ligament  reaches  between  the  cuneiform  and  unciform 
bones. 

Dissection.  After  the  division  of  the  lateral  and  posterior  liga- 
ments, the  one  row  of  bones  may  be  separated  from  the  other,  so 
as  to  allow  a  sight  of  the  articular  surfaces. 

Articular  surfaces.  The  first  row  of  caipal  bones  (except  piai- 
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nna  internally  an  arch,  whose  hollow  ia  turned  towards  <acb  row  in 
id ;  Bud  externally  a  pronunence,  which  is  received  into 
ity  in  the  other  row.     In  the  second  row  the  os  magnum 
odforme  pieseut  a  condyloid  projection,  wliich  ie  leceired 

aich  before  mentioned  ;  hut  the  two  outer  bones  aie 
low  the  level  of  the  others,  and  form  a  slight  hollow  for 
itioQ  of  the  outer  part  of  the  scaphoid  bone. 

lyiunriat  membrane  serves  for  the  articulation  of  oil  the  OnenrnorUl 
)nes,  eicept  the  piBiform  with  the  cuneiform.  Lining  the  f^u,/"" 
tween  the  two  rows  of  the  carpus,  the  membrane  aends  ?'p*' 

and  downwardfl  prolongationa  between  the  individual 
The  ofisete  upwarda  are  two,  and  they  sometimes  join 
vial  membrane  of  the  wrist  joint ;  but  the  oflsel«  in  the  ud  toot 
direction  are  three,  and  may  be  continued  to  all,  or  only  ^J^jJJ"''*' 
the  articulations  between  tlie  four  inner  metacarpal  with 
pal  bones. 

ntnii.  Although  the  joint  is  partly  condyloid,  only  foT~  Kind  of 
1  backward  motion  is  permitted ;  aU  lateral  and  circum-  °"^''"' 
movement  being  arrested  by  the  scaphoid  striking  against 
lagnum. 

«.  As  the  hand  is  bent  forwards  the  lower  row  of  carpal  Flmtho. 
loves  backwards,  and  renders  prominent  the  posterior 
;    This  motion 

lion  eiteosion,  l^-  ^^■' 

K>  brought  into 
Fall  bending  of 
L 

•ton.  The  back- 
movement  is 
oited.  When 
er  carpal  row 

towards  the 
a  progress  is 
by  the  anterior 
;  of  the  joint, 

strong  flexor 

N  OF  THE 
BFAL       BONEB 

).     The  mctar 

bones    of    the ' 

[era  are  connected  at  their  bases  by  the  following  liga- 

— A  superficial  dorial   and  piUmar   fasciculus    of  fibt«» 

sloT  ligunenti  of  the  wrist,  and  carpkl  uid  meUfarpal  bonis 
r  and  Jscob).  1.  Posterior  radio-carpiL  S.  Cupo-melaeuipal 
lb*  thomb.—S,  S.   TnaBvene  buuU  betireen  ths  tiwea  of  (ba 
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passes  transversely  from  one  bone  to  the  next ;  and  the  bands  in 
the  palm  are  the  strongest  (fig.  64).  Besides,  there  is  a  short 
vnUrosseofus  ligament  between  the  contiguous  rough  surfaces  of 
the  bones. 

Lateral  union.  Where  the  metacarpal  bones  touch  they  are 
covered  by  cartilage ;  and  the  articular  sux&ces  are  furnished  with 
prolongations  of  the  synovial  membrane  serving  for  their  articu- 
lation with  the  carpus. 

nnd  by  their  At  their  anterior  extremities  the  metacarpal  bones  are  con- 
nected by  the  deep  transver&e  ligament,  which  has  been  examined 
in  the  dissection  of  the  hand  (p.  321). 

Movement,  Scarcely  any  appreciable  antero-posterior  movement 
exists  in  the  articulations  of  the  bases  of  the  metacarpal  bones  o\ 
the  fingers ;  but  the  motion  is  rather  greater  at  the  opposite  ends, 
where  the  bones  do  not  touch,  and  are  connected  only  by  a 
fibrous  band. 

Union  of  the  Metacarpal  and  Carpal  Bones.  The  meta 
carpal  bones  of  the  fingers  are  articulated  with  the  carpal  ban< 

metacarpal   after  one  plan.     But  the  bone  of  the  thumb  has  a  separate  join 

with  a  synovial  membrane. 

The  metacarpal   bone  of  the   thumb   articulates  with  the 

trapezium  ;  and  the  ends  of  the  bones  are  incased  in  a  se 

capsular  ligament  (fig.  64,  ').      The  joint  is  supplied  with 

synovial  membrane  which  is  simple  in  its  arrangement. 

The  metacarpal  hones  of  the  fingers  receive  longitudinal 
other  finger.  ^^  ^^^  ^^^  1^^^^^  ^^  ^^j^  b&^cXa^  thus  :— 

The  dorsal  ligaments  (fig.  66)  are  two  to  each,  except  to  th 
bone  of  the  little  finger.     The  bands  of  the  metacarpal  bone 
the  fore  finger  come  from  the  os  trapezium  and  os  trapezoides 
those  of  the  third  metacarpal  are  attached  to  the  os  magnum  and.^— 
OS  trapezoides ;  the  bone  of  the  ring  finger  receives  its  bande^^ 
from  the  os  magnum  and  os  unciforme ;  and  to  the  fifth  meta-^ 
carpal  bone  there  is  but  one  ligament  from  the  unciform. 

The  palmjor  ligaments  (fig.  64)  are  weaker  and  less  constants 
than  the  dorsal.  There  is  one  to  each  metacarpal  bone,  excepts 
that  of  the  little  finger.  These  ligaments  may  be  obUqne  in. 
direction ;  and  a  band  may  be  divided  between  two,  as  in  the 
case  of  the  ligament  attached  to  the  os  trapeziimi  and  the  aeoond 
and  third  metacarpals.    Sometimes  one  or  more  may  be  wanting. 

On  the  ulnar  side  of  the  metacarpal  bone  of  the  middle  finger 
is  a  longitudinal  lateral  hand,  which  is  aftached  above  to  the  os 
magnum  and  unciforme,  and  below  to  the  rough  ulnar  side  of 
the  base  of  the  above  mentioned  bone.  Sometimes  this  band 
isolates  the  articulation  of  the  last  two  metacarpals  with  the 
unciform  bone  from  the  remaining  carpo-metacarpal  joint;  but 
more  frequently  it  is  divided  into  two  parts,  and  does  not  form 
a  complete  partition  in  the  joint. 
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This  band  may  be  seen  by  opening  behind  the  articulation  How  soen. 
^Detween  the  unciform  and  the  last  two  metacarpal  bones ;  and 
\3j  cutting  through  with  care  the  transverse  ligaments  joining 
Ue  third  and  fourth  metacarpals  so  as  to  allow  their  sepaia- 
%iaiL 

Dineetion,  The  articulating  surfaces  of  the  bones  in  the  carpo-  DiMoction. 
inetacaipal  articulation  may  be  seen  by  cutting  through  the  rest 
oi  the  ligaments  on  the  posterior  aspect  of  the  hand. 

Articular  surfaces.  The  metacarpal  bone  of  the  fore  finger  pre-  Surfucet  of 
sents  a  hollowed  articular  surface,  which  receives  the  prominence  ^*  JS^^ 
<^  the  OS  trapezoides,  and  articulates  laterally  with  the  os  tra- 
pezium and  08  magnum.  The  middle  finger  metacarpal  articu- 
lates with  the  OS  magnum.  The  metacarpal  bone  of  the  ring 
finger  touches  the  os  magnum  and  the  unciform  bone.  And  the 
HtUe  finger  bone  is  opposed  to  the  os  unciforme. 

Synovial  membranes.    Usually   two  synovial   membranes   are  Synovial 
interposed  between  the  carpal  and  metacarpal  bones,  viz.  a  sepa-  "**  '^*^ 
nte  one  for  the  bone  of  the  thumb,  and  ofisets  of  the  common 
Gizpal  S3n[iovial  sac  (p.  339)  for  the  others.     Sometimes  there  is  or  three, 
a  distinct  synovial  sac  for  the  articulation  of  the  os  unciforme 
with  the  two  inner  metacarpals. 

Interosseous  ligaments.  The  interosseous  ligaments  between  the  interoaaeous 
bases  of  the  metacarpal  bones  may  be  demonstrated  by  detaching  l*«»°»«°t«. 
one  bone  from  another,  viz.  a  slender  one  on  each  side  of  the  os  and  carpaL 
semilunare  in  the  first  row,  and  stronger  pieces  between  all  the 
bones  in  the  second  row. 

Movements,  In  the  four  fingers  there  is  a  gliding  from  before  Kind  of 
ba^  and  this  is  most  marked  in  the  little  finger ;  but  it  is  also  °^o^^i^> 
greater  in  the  ring  than  the  other  two  digits.  ^  fingers. 

The  thumb^oint  possesses  angular  movement  in  opposite  direc-  in  the 
tuns  with  circumduction,  thus  : —  * 

Flexion  and  extension.  When  the  joint  is  flexed  the  metacarpal  Bending 
bone  is  brought  into  the  palm  of  the  hand,  without  the  ball  of 
the  thumb  being  turned  to  the  tips  of  the  fingers.     But  as  the 
joint  bends,  the  metacarpal  bone  can  be  rolled  by  muscle  so  as 
to  torn  the  ball  of  the  thumb  to  the  ball  of  each  finger ;  this  is  and 
the  movement  of  opposition.    Extension  of  the  joint  is  very  free,  **pp<****o° 
and  by  it  the  metacarpal  bone  is  removed  from  the  palm,  and  is  ^*     ^^^' 
earned  back  towards  the  forearm. 

Abduction  and  adduction.  By  these  movements  the  metacarpal  Lateral 
bone  is  placed  in  contact  with,  or  removed  from  the  fore  finger. 

Dissection,  For  the  examination  of  the  joint  between  the  head  Dissection 
of  the  metacarpal  bone  and  the  first  phalanx  of  the  finger,  it  will  jJiJjU''' 
be  requisite  to  clear  away  the  tendons  and  the  tendinous  expan- 
aion  around  it.     A  lateral  ligament  on  each  side,  and  an  anterior 
thick  band  are  to  be  defined.     One  of  the  joints  may  be  opened 
to  see  the  articular  surfaco. 
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The  same  dissection  may  I>e  made  for  the  articulations  between  ^ 
the  phalanges  of  the  finger. 

Union  of  Metacarpal  Bone  and  First  Phalanx.  In  thii 
joint  the  convex  head  of  the  metacarpal  bone  is  received  into  th 
glenoid  fossa  of  the  phalanx,  and  the  two  are  retained  in  contacts 
by  the  extensor  and  flexor  tendons,  and  by  the  following  liga — 
ments  : — 

The  lateral  ligament  is  the  same  on  both  sides  of  the  joint..^ 
Each  is  triangular  in  form  ;  it  is  attached  by  its  upper  part  tci: 
the  tubercle  on  the  side  of  the  head  of  the  metarcarpal  bone,  ancz: 
ends  below  by  being  inserted  into  the  side  of  the  phalanx  an<== 
the  anterior  ligament. 

The  arUerioT  ligament  is  a  longitudinal  band,  which  is  fixi 
firmly  to  the  phalanx,  but  loosely  to  the  metacarpal  bone.     I 
is  fibro-cartiloginous  in  texture,  and  is  grooved  for  the  flex 
tendon  :  to  its  sides  the  lateral  ligaments  are  attached. 

Covering  the  upper  part  of  the  joint  is  the  extensor  tendon^ 
this  takes  the  place  of  a  dorsal  ligament,  and  sends  down  an 
pansion  on  each  side  which  serves  as  a  capsule  to  the  articolatit 
The  synovial  membrane  of  the  joint  is  a  simple  sac. 

In  the  articulation  of  the  thumb  two  sesamoid  bones  axe  corrr: 
nected  with  the  anterior  ligament,  and  receive  most  of  the  fibrt=:3= 
of  the  lateral  ligaments. 

Movements.  Motion  in  four  opposite  directions,  and  circiuc:* 
duction  exist  in  these  condyloid  joints. 

Extension   and  flexion.     The    phalanx   moves  backwards   i-^ 
extension,  so  as  to  give  an  angle  with  the  metacarpal  bone.     Tti^^ 
anterior  ligament  and  the  flexor  tendons  are  stretched,  and  coC 
trol  the   movement.      In    flexion   the  phalanx  glides  forwan^ 
under  the  head  of  the  metacarpal'  bone,  and  leaves  this  exposed 
to  form  the  knuckle  when  the  finger  is  shut.     The  lateral  liga- 
ments and   the  extensor  tendon  are  put  on  the  stretch  as  the 
joint  is  bent. 

Abduction  and  adduction  are  the  lateral  movements  of  the 
finger  from  or  towards  its  fellows.  The  lateral  ligament  of 
the  side  of  the  joint  which  is  convex  will  be  tightened,  and  the 
other  will  be  relaxed. 

The  circumductory  motion  is  less  impeded  in  the  thumb,  and 
the  fore  and  little  fingers  than  in  the  others. 

Union  of  the  Phalanges.  The  ligaments  of  the  first  joint 
are  similar  to  those  in  the  metacarpo-phalangeal  articulation, 
viz.  two  lateral  and  an  anterior. 

The  kUeral  ligam>ents  are  triangular  in  form.     Each  is  con- 
nected by  its  apex  to  the  side  of  the  phalanx  near  the  anterior 
part ;  and  by  its  base  to  the  contiguous  phalanx  and  the  anterior 
ligament. 
The  arUmor  ligament  lixaa  the  same  mode  of  attachment  be- 
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tween  tlie  extreniitics  of  the  bones  as  iii  the  metacaqw-phalangeal 
joint,  but  it  is  not  so  strong  as  in  that  articulation. 

There  is  a  simple  synovial  membrane  present  in  the  joint.  Synorioi 

The  joint  of  the  second  with  the  last  phalanx  is  like  the  pre-  '^ 
ceding  in  the  number  and  disposition  of  its  ligaments  ;  but  all  join? 
the  articular  bands  are  much  less  strongly  marked. 

Articular  Surfaces.  The   anterior   end   of    each    phalanx   is  Surface  of 
marked   by  a  pulley-like  surface.     The   posterior  end   of  the  ****  ^"®** 
phalanx  presents  a  transversely  hollowed  fossa,  and  is  provided 
with  a  crest  which  fits  into  the  central  depression  of  the  opposite 
articular  surface. 

Movements,  The  two  phalangeal  joints  proper  can  be  bent  and  Kind  of 
straightened  Hke  a  hinge.  "''*'*'°- 

Flexion  and  extension.  In  flexion,  the  farther  phalanx  moves  Bending. 
Qnder  the  nearer  in  each  joint,  and  the  motion  is  checked  by  the 
lateral  ligaments  and  the  extensor  tendon  :  in  the  joint  between 
the  middle  and  the  metacarpal  phalanx  this  movement  is  most 
extensive.  In  extension  the  faither  phalanx  moves  backwards  Extending. 
until  it  comes  into  a  straight  line  with  the  nearer  one,  and  the 
motion  is  stopped  by  the  anterior  ligament  and  the  flexor 
tendons. 
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The  cavity  of  the  thorax  is  the  space  included  by  the  spinal 
column,  the  ribs,  and  the  sternum,  and  by  certain  muscles  in  the 
intervals  between  the  pieces  of  the  bony  framework.  In  it  the 
organs  of  respiration,  and  the  heart  with  its  great  vessels  are 
lodged  :  and  through  it  the  gullet,  and  some  vessels  and  nerves 
are  transmitted. 

Dissection,  When  the  parts  covering  in  front  the  bony  pa- 
rietes  of  the  thorax  have  been  examined  and  taken  away,  the 
cavity  is  to  be  opened  by  removing  a  part  of  the  anterior 
boundary.  To  make  a  sufficient  opening  into  the  thorax,  the 
sternum  ia  to  be  sawn  through  opposite  the  interval  between  the 
first  two  ribs,  and  again  between  the  insertion  of  the  cartilages 
of  the  fifth  and  sixth  ribs.  After  detaching  the  lining  membrane 
(pleura)  from  the  inner  surface  of  the  chest,  the  student  is  to  cut 
through  the  true  ribs,  except  the  first  and  seventh,*  as  far  back 
as  he  can  conveniently  reach.  The  loose  sternum  and  the  ribs 
can  be  removed  by  dividing  the  internal  mammary  vessels,  the 
triangularis  stemi,  and  the  intercostal  muscles  in  the  first  and 
sixth  spaces.  The  bag  of  the  pleura  being  now  opened,  the  cavity 
with  its  contents  will  be  ready  for  examination. 

The  sternum  and  the  cartilages  of  the  ribs  will  be  required 
hereafter  for  the  dissection  of  the  ligaments. 

Form,  The  included  cavity  is  irregularly  conical,  with  the 
apex  above  and  the  base  downwards ;  and  it  appears,  from  the 
collapsed  state  of  the  lungs,  to  be  only  partly  filled  by  the  con- 
tained viscera,  but  during  life  the  whole  of  the  now  vacant  space 
is  occupied  by  the  expanded  lungs.     On  a  horizontal  section  its 

*  The  Btndent  must  be  mindful  to  leave  those  ribs  nncnt :  the  division 
of  them  will  not  be  advantageous  to  his  own  part,  and  will  injure  the  die- 
section  of  the  neck  and  abdomen. 
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shape  would  appear  somewhat  cordifurm ;  for  the  cavity  is 
Hattened  on  the  sides,  is  diminished  in  the  middle  line  by  the 
prominent  spinal  column,  and  is  projected  backwards  on  each 
side  of  the  spine. 

Boundaries,  The  enclosing  parts  consist  of  the  bones  of  the  Parts 
trunk,  with  certain  accessory  muscles  both  laterally  and  above     ^^     ^  * 
and  below,  as  in  the  following  enumeration. 

On  the  sides  the  ribs  with  their  intercostal  muscles  form  the  on  aides, 
wall ;  whilst  in  front  is  the  sternum  ;  and  behind  is  the  spine,      in  front, 

The  base  is  constructed  at  the  circumference  by  the  last  dorsal  behind. 
vertebra  behind,  by  the  end  of  the  sternum  before,  and  by  the  The  base, 
ribs   on  the  side  ;    whilst  the  space  included  by  the  bones  is 
doeed  by  the  diaphragm. 

The  base  is  wider  transversely  than  from  front  to  back,  and  surface 
is  on  the  whole  convex  towards  the  chest ;  though  a  closer  in- 
spection will  show  an  undulating  surface,  and  a  different  level  at 
different  points.    Thus  in  the  centre  it  is  lower  than  at  the  sides, 
and  is  on  a  level  with  the  base  of  the  xiphoid  cartilage.     On  the  and  height 
ri^t  side  it  rises  to  a  level  with  the  upper  border  of  the  fifth 
rib  near  the  sternum  ;  and  on  the  left  to  the  corresponding  part 
of  the  upper  border  of  the  sixth  rib.*     From  these  lateral  pro- 
jections, the  diaphragm  slopes  suddenly  towards  its  attachment  to 
the  ribs,  but  more  behind  than  before,  so  as  to  leave  a  narrow 
interval  between  it  and  the  wall  of  the  chest.     The  level  of  this  its  tide 
attached  part  will  be  marked  by  an  oblique  line  over  the  side  of  ^®^®^ 
the  chest  from  the  xiphoid  cartilage  to  the  eleventh  rib ;  but  it 
differs  slightly  on  the  two  sides,  being  rather  lower  on  the  left. 

The  apex  of  the  space  is  continued  higher  than  the  osseous  Apex 
part  of  the  wall,  and  reaches  into  the  root  of  the  neck.     And  'eacbes  into 
the  highest  point  is  not  in  the  centre,  for  there  the  windpipe, 
hloodvessels,  &c.  lie ;  but  is  prolonged  on  each  side  for  an  inch 
or  an  inch  and  a  half  above  the  first  rib,  so  that  the  apex  may 
be  said  to  be  bifid.     Each  point  projects  between  the  scaleni  is  bifid. 
muscles,  and  under  the  subclavian  bloodvessels.     In  the  interval  How 
between  the  apices  lie  tlie  several  parts  passing  between  the  neck     ^"^ 
and  the  thorax. 

Dtmeruions.  The  extent  of  the  thoracic  cavity  does  not  cor-  size  of  chest 
respond  with  the  apparent  size  externally ;  for  the  space  included  ^jJity^' °' 
by  the  ribs  below  is  occupied  by  the  abdominal  viscera,  and  the 
cavity  reaches  above  beyond  the  ribs  into  the  neck. 

In  consequence  of  the  arched  condition  of  the  diaphragm,  the  depth 
depth  of  the  space  varies  greatly  at  different  points.     At  the       ^* 
centre,  where  the  depth  is  least,  it  measures  about  seven  inches,  before; 

*  This  is  the  height  in  the  dead  body.     The  level  to  which  it  may  reach 
hi  great  respiiatoiy  efforts  during  life  will  be  stated  with  the  account  of  the 
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but  at  the  back  as  much  again ;  and  the  other  vertical  measnre> 
ments  can  be  estimated  by  means  of  the  data  given  of  the  level 
of  the  base  to  the  wall  of  the  thorax. 

Alterations  in  capacity.  The  size  of  the  thoracic  cavity  is 
constantly  varying  during  life  with  the  condition  of  the  ribe  and 
diaphragm  in  breathing. 

The  horizontal  measurements  are  increased  in  inspiration, 
when  the  ribs  are  raised  and  separated  from  one  another ;  and 
are  diminished  in  expiration  as  the  ribs  approach  and  the  stemiun 
sinks. 

An  alteration  in  depth  is  due  to  the  condition  of  the  dia- 
phragm in  respiration  ;  for  the  muscle  descends  when  air  is  taken 
into  the  lungs,  increasing  thus  the  cavity;  and  ascends  when 
the  air  is  expelled  from  those  organs,  so  as  to  restore  the 
previous  size  of  the  space,  or  in  violent  efforts  to  diminish  it. 
But  the  movement  of  the  diaphragm  is  not  equal  throughout, 
and  some  parts  of  the  cavity  will  be  increased  more  than  otheiB. 
For  instance  the  central  tendinous  piece,  which  is  joined  to  the 
heart-case,  moves  but  slightly ;  but  the  lateral,  bulging,  fleshy 
halves  descend  freely,  and  add  greatly  to  the  size  of  the  latend 
part  of  the  chest  by  their  separation  from  the  thoracic  parietea. 

The  thoracic  cavity  may  be  diminished  by  the  diaphragm 
being  pushed  upwards  by  enlargement,  either  temporary  or  per- 
manent, of  the  viscera  in  the  upper  part  of  the  abdomen  ;  or  by 
the  existence  of  fluid  in  the  latter  cavity. 
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THE   PLEURA. 

The  pleurae  are  two  serous  membranes,  or  closed  sacs,  which 
are  reflected  around  the  lungs  in  the  cavity  of  the  thorax.  One 
occupies  the  right,  and  the  other  the  leftT  half  of  the  cavity ; 
they  approach  each  other  along  the  middle  line  of  the  body, 
forming  a  thoracic  partition  or  mediastinum,  though  the  two  do 
not  blend. 

Each  pleura  is  conical  in  shape ;  its  apex  projects  into  the  neck 
above  the  first  rib,  and  its  base  is  in  contact  with  the  diaphragm. 
The  outer  siirface  is  rough,  and  is  connected  to  the  lung  and  the 
wall  of  the  thorax  by  areolar  tissue,  but  the  inner  surface  is 
smooth  and  secerning.  Surrounding  the  lung,  and  lining  the 
interior  of  one  half  of  the  chest,  the  serous  membrane  consists 
of  a  parietal  part  or  pleura  costalis,  and  of  a  visceral  part  or 
pleura  pulmonalis. 

There  are  some  differences  in  the  shape  and  extent  of  the 
two  pleural  bags.  On  the  right  side  the  bag  is  wider  and  shorter 
than  on  the  left ;  and  on  the  latter  it  is  narrowed  by  the  pro- 
jection of  the  heart  to  that  side. 

Tize  continuity  of  the  bag  of  the  pleura  over  the  long  and  the 
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wall  may  be  traced  circularly  from  a  given  point  to  the  same,  in 

the  following  manner  : — Supposing  the  membrane  to  be  followed  The  eon- 

ontwards  from  the  sternum,  it  may  be  traced  on  the  wall  of  the Sereuaced 

chest  08  for  as  the  spinal  column ;  here  it  is  directed  forwards  to 

the  root  of  the  lung,  and  is  reflected  over  the  viscus,  covering  its 

faxCace,  and  connecting  together  its  different  lobules.     From  the  over  the 

front  of  the  root  the  pleura  may  be  followed  over  the  side  of  the  "^ 

pericaidinm  to  the  sternum.     Below  the  root  the  pleura  gives 

rise  to  a  thin  fold,  the  ligamentum  latum  pulmonis,  which  intei^ 

venes  between  the  inner  surface  of  the  lung  and  the  side  of  the 

pericardium. 

li  the  serous  sac  be  traced  above  the  root  of  the   lung,  it  and  above  it. 
describes  a  circle  without  deflection  over  that  viscus. 

The  mediastinum.  The  median  thoracic  partition,  or  the  medi-  Along  mid- 
astinum,   is  formed  by  the  approximation  of  the  pleural  bags  ^^®^j^ 
along  the  middle  line,  and  is  constructed  of  two  membranes, —  utioD. 
one  being  derived  from  each  sac.     In  front  of  the  heart  and 
behind  it,  the  contiguous  strata  of  the  mediastinum  approach 
near  one  another  ;  but  about  midway  between  the  stemimi  and 
the  spine  they  are  widely  separated  by  the  heart.     To  the  parts 
before  and  behind  that  viscus  the  terms  "  anterior  and  posterior 
mediAstina"  are  sometimes  applied. 

The  part  in  front  of  th4  heart  (anterior  mediastinum)  extends  Part  of  aep- 
ftata  the  pericardium  to  the  back  of  the  sternum,  and  is  formed  *y5jj\522 
by  the  pleural  bag  of  each  side.     Behind  the  second  piece  of  the 
atamum  the  bags  touch  each  other,  but  above  and  below  that  gp^i^  ^f 
spot  they  are  separated  by  an  interval ;  so  that  the  interpleural  hour-glass 
space  is  narrowed  at  the  centre,  and  is  inclined  below  to  the 
left  of  the  middle  line.     In  the  upper  part  of  the  space  are  the  contents. 
remains  of  the  thymus  gland,  and  the  origin  of  some  of  the  hyoid 
and  laryngeal  md^cles ;  and  in  the  lower  part  is  some  areolar 
tiasae,  together  with  the  triangularis  stemi  muscle  of  the  left 
aide. 

The  part  behind  the  heart  (posterior  mediastinum)  intervenes  Part  behind 
between  the  back  of  the  pericardium,  the  roots  of  the  lungs,  and  ^^^ 
the   spinal   column.     Its   lateral  boundaries   are   the   opposite  larger  space, 
|4raial  sacs,  which  are  separated  here  by  a  larger  interpleural 
interval  than  in  front  of  the  heart.     If  the  pleura  be  divided 
behind  the  lung  on  the  right  side,  the  extent  of  the  space  and 
its  contents  will  appear.     In  the  space  are  contained  the  dif-  its  con- 
ferent  bodies  on  the  front  of  the  spine,  viz.  the  aorta,  the  vena  **^*"* 
aijgos  and  the  thoracic  duct,  the  oesophagus  with  its  nerves,  the 
trachea,  the   splanchnic   nerves  at  the  lower  part,  and   some 
lymphatic  glands. 

Diuection.  The  pleura  and  the  fat   are  now  to  be  cleaned  clean  peri- 
from  the  side  of  the  pericardium.  «^^  '^ 

The  root  of  the  lung  is  to  be  dissected  out  by  takino  a^vv  >^«'racA.Qi 
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the  pleura  and  the  areolar  tissue  from  its  fimit  and  back, 
without  injuring  its  several  component  vessels.  In  this  dis- 
section the  phrenic  artery  and  nerve  will  he  found  in  front  of 
the  root,  together  with  a  few  nerves  (anterior  pulmonary) ;  the 
last  are  best  seen  on  the  left  side.  Behind  the  root  of  the  lung 
is  the  vagus  nerve,  dividing  into  branches ;  and  arching  above  it 
is  the  large  azygos  vein. 

For  the  present,  the  arch  of  the  aorta  and  the  small  nerves  on 
it  may  be  left  imtouched. 
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CONNECTIONS   OP   THE    LUNG. 

The  lungs  are  two  in  number,  and  are  contained  in  the  cavity 
of  the  thorax,  one  on  each  side  of  the  spinal  column.  In  these 
organs  the  blood  is  changed  in  respiration. 

The  lung  is  of  a  somewhat  conical  form,  and  takes  its  shape 
from  the  space  in  which  it  is  lodged.  It  is  unattached,  except 
at  the  inner  part  where  the  vessels  enter ;  and  it  is  covered,  as 
before  said,  by  the  bag  of  the  pleura,  except  at  the  root.  It 
presents  for  examination  a  base  and  apex,  with  two  borden  and 
two  surfaces  ;  it  is  divided  ako  into  lobes  by  fissures ;  and  it 
has  a  root  formed  out  of  the  vessels  and  nerves  entering  its 
inner  surface. 

The  base  of  the  lung  is  hollowed  in  the  centre  and  thin  at 
the  circumference,  and  fits  on  the  convexity  of  the  diaphragm. 
Following  the  shape  of  that  muscle,  it  is  sloped  obliquely  firom 
before  backwards,  and  reaches  in  consequence  much  lower  pos- 
teriorly than  anteriorly.  Its  position  with  respect  to  the  wall 
of  the  thorax  may  be  ascertained  externally  by  taking  the  level 
of  the  diaphragm  as  a  guide  (p.  347)  ;  and  it  will  be  a  rib's 
breadth  lower  in  front  on  the  left,  than  on  the  right  side.  The 
apex  1b  rounded,  and  projects  an  inch  to  an  inch  and  a  half 
above  the  first  rib,  where  it  lies  beneath  the  clavicle,  the  anterior 
scalenus  muscle,  and  the  subclavian  artery. 

The  anterior  edge  or  border  is  thin,  and  overlays  in  part  the 
pericardium.  On  the  right  side  it  lies  along  the  middle  of  the 
stemimi  as  low  as  the  sixth  costal  cartilage.  On  the  left  side 
it  reaches  the  mid-line  of  the  chest  as  low  as  the  fourth  costal 
cartilage  ;  but  below  that  spot  it  presents  a  V-shaped  notch, 
whose  apex  \&  opposite  the  outer  part  of  the  cartilage  of  the  fifth 
rib.  Two  fissures  are  seen  in  this  border  of  the  right  lung,  but 
only  one  in  that  of  the  left.  The  posterior  border  is  as  long 
again  as  the  anterior,  and  projects  inferiorly  between  the  lower 
ribs  and  the  diaphragm  ;  it  is  thick  and  vertical,  and  is  received 
into  the  hollow  by  the  side  of  the  spinal  column. 

The  outer  suiface  of  the  lung  is  convex,  and  is  in  contact 
with  the  wall  of  the  thorax.     A  large  cleft  divides  it  into  two 
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pieces  (lobes  of  tiie  lung),  and  on  the  riglit  side  there  is  a  second 
flouiller  fissure.     The  inner  surface  is  flat  when  compared  with  internal 
the  outer.     Altogether  in  front  is  the  hoUow  corresponding  with  ■^^*^^**^ 
the  heart  and  its  laige  vessels,  which  is  greatest  on  the  left  lung. 
Behind  this,  but  nearer  the  posterior  than  the  anterior  border,  is  gives  at- 
a  fiflsure  about  three  inches  long,  hUum  pulmonis,  which  receives  ^  ^^  ^^ 
the  vessels  forming  the  root  of  the  lung. 

Each  lung  is  divided  incompletely  into  two  parts  or  lobes  by  Division 
aa  oblique  fissure,  which  begins  near  the  apex,  and  ends  in  the  ^^  ^*'^**- 
anterior  border  near  the  base.     From  the  form  of  the  lung  and  Left  has 
the  direction  of  the  fissure  the  lower  lobe  is  necessarily  the  *^®' 
largest.     In  the  right  lung  a  second  horizontal  fissure  is  directed  and  the 
forwards  from  the  middle  of  the  oblique  one  to  the  anterior  JSSSb.**^*^ 
bolder,  and  cuts  off  a  small  triangular  piece  from  the  upper 
lobe:  this  is  the  third  lobe  of  the  lung.     Occasionally  there 
may  be  a  trace  of  the  third  lobe  in  the  left  lung. 

Besides  the  difference  in  the  number  of  the  lobes,  the  richt  Difference 
lung  18  larger  and  heavier,  and  is  wider  and  more  hollowed  out  size^oTtho 
at  the  base  than  the  left ;  it  is  also  shorter  by  an  inch.     The  lungs. 
increaBed  length  and  the  narrowness  of  the  left  lung  are  due  to 
the  absence  below  of  a  large  projecting  body  like  the  liver,  and 
to  the  direction  of  the  heart  to  the  left  side. 

The  root  of  the  lung  consists  of  the  vessels  entering  the  fissure  Boot  of  the 
en  the  inner  surface.     Being  boimd  together  by  the  pleura  and  ^"^' 
some  areolar  tissue  they  form  a  foot-stalk,  which  fixes  the  lung 
to  the  heart  and  the  windpipe.     The  root  is  situate  at  the  inner  SituatioxL 
soiiaoe,  about  midway  between  the  base  and  apex,  and  about  a 
third  of  the  breadth  of  that  surface  from  the  posterior  border  of 
the  lung. 

In  front  of  the  root  on  both  sides,  are  the  phrenic  and  the  Conneo- 
anterior  pulmonary  nerves,  the  former  being  at  some  little 
distance  from  it ;  and  anterior  to  the  right  root  is  the  descending 
eara.  Behind  on  both  sides,  is  the  posterior  pulmonic  plexus ; 
and  on  the  left  side  there  is,  in  addition,  the  descending  aorta. 
Above  on  the  right  side  is  the  vena  azygos ;  and  on  the  left 
aide,  the  arch  of  the  aorta.  Below  each  root  is  the  fold  of 
pleoia  called  ligamentum  latum  pulmonis. 

In  the  root  of  the  lung  are  collected  a  branch  of  the  pulmonary  Constl- 
■rteiy,  two  pulmonary  veios,  and  a  division  of  the  air  tube  ^f^t* 
(bronchus) ;  small  nutritive  bronchial  arteries  and  veins,  and 
some  nerves  and  lymphatics.     These  different  parts  have  the 
li^owing  position  to  one  another  : — 

On  both  sides  the  bronchus  is  most  posterior,  the  pulmonary  their  rait- 
▼eins   most   anterior,  and  the  pulmonary  artery  between   the  ^2.^^ 
other  two.     In  the  direction  from  above  downwards  the  position 
on  the  right  side  is,  bronchus,  pulmonary  artery,  and  pulmonary 
Teins  ;  but  on  the  left  side  the  bronchus  and  artery  have  changed 
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places,  consequently  the  relative  position  will  Aiere  be,  artery, 
bronchus,  and  veins.  This  difference  in  the  two  sides  may  be 
accounted  for  by  the  left  branch  of  the  air  tube  being  at  a  lower 
level  than  the  right. 
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TES   PERICARDIUM. 

The  bag  that  contains  the  heart  is  named  the  pericaidinnL 

It  is  situate  in  the  middle  of  the  thorax,  in  the  inter\'al  between 

the  pleurae  of  opposite  sides. 

Clean  ves-         Dissection.  Supposing  the  surface  of  the  pericardium  to  be 

•eia  of  heart,  already  cleaned,  the  student  should  next  dissect  out  the  nerves 

and  the  large  vessels  connected  with  the  heart. 

The  large  artery  curving  to  the  left  above  the  heart  is  the 
aorta,  which  furnishes  three  trunks  to  the  head  and  the  upper 
limbs,  viz.  innominate  to  the  right,  then  left  common  carotid,  and 
left  subclavian.     By  its  side  lies  the  pulmonary  artery. 

Above  the  arch  of  the  aorta  a  large  venous  trunk,  left  inno- 
minate, crosses  over  the  three  arteries  before  said,  and  enda  by 
uniting  on  the  right  side  with  the  right  innominate  vein  in  the 
upper  cava.  Several  small  veins,  which  may  be  mistaken  for 
nerves,  aescend  over  the  aorta,  and  enter  the  left  trunk. 

Define  the  branches  of  the  left  innominate  vein,  and  espe- 
cially that  one  crossing  the  aortic  arch  towards  the  left  side, 
which  is  the  left  superior  intercostal  vein. 

The  large  vein  by  the  side  of  the  aorta  which  enters  the  top 
of  the  heart  is  the  upper  cava  :  look  for  the  azygos  vein  opening 
into  it  behind. 

Seek  the  following  nerves  of  the  left  side  which  cross  the 
arch  of  the  aorta  : — The  nerve  most  to  the  left,  and  the  largest, 
is  the  vagus  ;  the  next  largest  in  size  on  the  right  of  the  vagus 
is  the  phrenic.  Between  the  preceding  nerves,  and  close  to  the 
coats  of  the  artery,  are  the  two  following, — the  left  supei^ 
ficial  cardiac  nerve  of  the  sympathetic,  and  the  cardiac  branch  of 
the  left  vagus ;  of  the  two,  the  last  is  the  smallest,  and  to  the 
right  of  the  other. 

The  cardiac  nerves  from  the  left  vagus  and  sympathetic  aie 
to  be  pursued  onwards  to  a  small  plexus  (superficial  cardiac)  in 
the  concavity  of  the  aorta.  An  offset  of  the  plexus  is  to  be 
traced  downwards  between  the  pulmonary  artery  and  the  aorta 
towards  the  anterior  coronary  artery  of  the  heart ;  and  another 
prolongation  is  to  be  found  coming  forwards  by  the  side  of  the 
arterial  duct,  from  the  deep  cardiac,  to  the  superficial  plexus  : 
this  dissection  is  difficult,  and  will  require  caution. 

When  the  pericardium  is  afterwards  opened  the  nerves  will  be 
followed  on  the  heart.  Oftentimes  these  small  nerves  are 
destroyed  in  ii^ecting  the  body. 
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THE  PEBICABDIUM.  3o3 


The  periciurivmn  is  larger  than  the  viscus  it  contains.     Occu-  Size  and 
pjing  the  interpleural  space,  it  is  situate  behind  the  sternum,  J'*'**^^***^ 
and  projects  below  on  each  side  of  that  bone,  but  much  more 
towards  the  left  than  the  right  side.     Somewhat  conical  in  form, 
the  wider  port  of  the  bag  is  turned  towards  the  diaphragm,  and 
the  narrower  part  upwards  to  the  large  vessels  of  the  heiut. 

Laterally  the  pericardium  is  covered  by  the  pleura,  and  the  Form. 
phrenic  nerve  and  vessels  lie  in  contact  with  it.      Its  anterior  Ck>noec- 
and  posterior  surfaces  correspond  with  the  objects  in  the  inter-  **""*' 
pleural  space ;    and  on  the  anterior  aspect   the  bag  is  partly 
covered  by  the  margins  of  the  lungs,  especially  the  left. 

The  heart-case  consists  of  a  fibrous  structure,  which  is  lined  Composi- 
intenally  by  a  serous  membrane. 

The  fibrous  part  surrounds  the  heart  entirely,  and  is  pierced  Fibrous  port 
by  the  different  vessels  of  that  organ  :    it  gives  prolongations  Hbeaths  to 
around  the  vessels,  and  the  strongest  of  these  sheaths  is  on  the  ^"~^^- 
aorta.     Inferiorly  it  is  united  by  fibres  to  the  central  tendon  of  J^*»"  ^^^ 
the  diaphragm ;  but  on  the  left  side  it  extends  beyond  the  Imiit  ^  "*^' 
<^  that  tendon,  and  reaches  the  fleshy  fibres  of  the  muscle. 

This  membrane  is  thickest  at  the  upper  part,  and  is  formed  of  its  »truc- 
fibrea  crossing  in  different  directions,  many  being  longitudinal. 
When  the  pericardium  has  been  cut  open,  the  serous  lining  will 
be  discernible. 

The  ierous  sac  lines  the  interior  of  the  fibrous  pericardium,  Somus 
and  IB  reflected  over  the  surface  of  the  heart.     Like  other  serous  flbJIiJusf  ^ 
membranes,  the  arachnoid  for  example,  it  has  a  parietal  and  a 
visceral  part.     After  lining  the  interior  of  the  fibrous  case^  to  and  covers 
which  it  gives  the  shining  appearance,  the  membrane  is  con-  ^^^  ^' 
ducted  to  the  surface  of  the  heart  by  the  different  vessels.     As 
it  is  reflected  on  the  aorta  «nd  the  pulmonary  artery  it  contains 
those  vessels  in  one  tube,  not  passing  between  their  contiguous  Pocuiiftriti<»f 
snifaoes ;  and  at  the  posterior  part  of  the  pericardiimi  it  forms  a  tLns.'^  ^ 
pouch  between  the  piilmonary  veins  of  opposite  sides. 

In  front  of  the  root  of  the  left  lung  the  serous  layer  forms  a  Vestigia 
vertical  band,  the  vestigtal  fold  of  the  pericardium  (Marshall),  °  * 
which  includes  the  remains  of  the  left  innominate  vein  of  the 
fetus.     On  separating  the  pulmonary  artery  and  branches,  the 
fold  will  be  better  seen. 

The  vessels  of  the  pericardium  are  derived  from  the  aorta,  the  Vessels, 
internal   mammary,   the    bronchial,   the   oesophageal,   and   the 
phxenic  arteries. 

Nerves.  According  to  Luschka  the  pericardium  receives  nerves  Nerves. 
fhnn  the  phrenic,  sympathetic,  and  right  vagus. 

THE    HEART   AND    ITS    LARQE    VESSELS. 

The  heart  is  a  hollow  musctdar  viscus,  and  is  the  agent  in  the  This  bodi 
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propulsion  of  the  blood  through  the  body.  Into  it,  as  the  centre 
of  the  vascular  system,  veins  enter ;  and  from  it  the  arteries  issue. 

Form,  When  the  heart  is  distended,  its  form  is  conical,  but  it 
is  rather  flattened  from  before  backwards,  and  rounded  on  the 
left  side.  Its  surfaces  and  borders  have  the  following  differences ; 
the  anterior  surface  is  slightly  convex,  whilst  the  posterior  is 
nearly  flat :  the  left  border  is  thick  and  round,  but  the  right  is 
thin,  sharp,  and  less  Arm. 

Siae,  The  size  varies  greatly,  and  in  general  the  heart  of  the 
woman  is  smaller  than  that  of  the  man.  Its  average  weight  is 
tom  ten  to  twelve  ounces  in  the  male,  and  from  eight  to  ten  in 
the  female.  The  measurements  may  be  said  to  be  about  four 
inches  and  three  quarters  in  length,  three  inches  and  a  half  in 
width,  and  two  inches  and  a  half  in  thickness. 

Position  and  Direction,  The  heart  lies  beneath  the  lower  two 
thirds  of  the  sternum,  and  projects  on  each  side,  but  more  on 
the  left  than  the  right.  Its  axis  is  not  parallel  to,  but  is  in- 
clined obliquely  across  that  of  the  body;  and  its  position  is 
almost  horizontal  with  the  base  directed  backwards  and  to  the 
right,  and  the  apex  forwards  and  to  the  left  side.  The  left 
margin  of  the  viscus  is  undermost,  whilst  the  right  is  foremost. 

In  consequence  of  the  direction  of  the  he^ut  in  the  thorax, 
only  some  parts  can  be  near,  or  in  contact  with  the  porietes  in 
front :  thus  the  right  half  and  a|>ex  will  correspond  with  the 
thoracic  wall,  though  mostly  with  lung  intervening.  The  base 
is  directed  away  from  the  sternum  and  the  costal  cartilages :  and 
the  left  half  will  be  undermost  and  deep  in  the  cavity. 

Limits.  The  limits  of  the  whole  heart  are  the  following :  the 
base  is  opposite  the  spinal  column,  and  corresponds  with  the 
interval  between  the  fifth  and  eighth  dorsal  vertebrsB.  The  apex 
strikes  the  wall  of  the  thorax  during  life  just  below  the  fifth  rib, 
near  its  junction  with  the  cartilage ;  and  at  a  spot  on  the  suiface, 
^*  two  inclies  below  the  nipple  and  one  on  the  sternal  aide  " 
(Williams). 

The  upper  limit  would  be  shown  by  a  line  across  the  stenram 
on  a  level  with  the  upper  edge  of  the  third  costal  cartilage.  And 
the  lower  limit  would  be  marked  by  a  line  over  the  junction  of 
the  sternum  with  the  xiphoid  cartilage,  drawn  from  the  articula- 
tions of  the  sixth  and  seventh  cartilages  of  the  right  side  to  the 
spot  where  the  apex  touches. 

Its  lateral  limits  are  the  folloA^ing.  On  the  right  it  projects 
from  one  to  one  inch  and  a  half  beyond  the  middle  line  of  the 
sternum,  and  its  increase  in  this  direction  is  constantly  varying 
with  the  degree  of  distension  of  the  right  half  of  the  heart.  On 
the  left  side  the  apex  projects  three  inches  to  three  inches  and  a 
half  from  the  centre  of  the  breast  bone. 

Component  parts.  The  heart  is  a  double  organ,  and  is  made  up 
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of  two  similar  halves.  In  each  half  are  two  hollow  portions,  an 
sniicle  and  a  ventricle ;  these  on  the  some  side  communicate,  and 
axe  provided  with  vessels  for  the  entrance  and  exit  of  the  blood. 

On  the  surface  of  the  heart  are  circular  and   longitudinal  Groove* 
grooves  indicatory  of  this  composition.     Thus,  passing  circularly  auricles  and 
loand  the  heart,  nearer  the  base  than  the  apex,  is  a  groove  which  vontriclc«. 
eats  off  the  thin  auricular  from  the  fleshy  ventricular  part.     A  Partition 
longitudinal  sulcus  on  each  siirface  marks  the  situation  of  a  ventricles: 
median  partition  between  the  ventricles :   this  sulcus  does  not 
occapy  the  mid  space  either  on  the  anterior  or  the  posterior  how  placed. 
Mfpec^  but  is  nearer  the  left  border  of  the  heart  in  front,  and 
the  right  border  behind  ;  so  that  most  of  the  anterior  surface  is 
fanned  by  the  right,  and  the  greater  part  of  the  posterior  surface 
by  the  left  ventricle. 

The  right  half  receives  black  blood  by  the  systemic  veins,  and  Use  of 
•ends  the  same  to  the  lungs  by  means  of  the  pulmonary  artery  ;  ^**^^'^''- 
bat  the  left  half  is  supplied  with  red  blood  from  the  lungs  by 
the  pulmonary  veins,  and  distributes  it  over  the  body  through 
the  aorta. 

The  auricUs  are  two  (right  and  left) ;  they  are  separated  by  a  Niirabcr 
partition,  and  are  placed  so  deeply  at  the  base  of  the  heart,  be-  tion  of  the 
hind  the  aorta  and  the  pulmonary  artery,  that  only  the  tip  of  auricles. 
the  right  one  comes  forwards  to  the  sternum.     They  receive  their 
appellation  from  the  resemblance  that  the  tips  or  appendices, 
which,  project  forwards,  bear  to  the  dog's  ears.     The  auricles  are 
much  thinner  than  the  ventricles,  and  are  recipients  of  blood  ^^^^^J 
ixom  large  veins.     Of  the  two,  the  right  is  rather  the  larger  and  ties. 
the  more  anterior. 

The  ventricles  constitute  the  fleshy  part  of  the  heart,  and  are  ?^®j^®"" 
thicker  than  the  auricles,  below  which  they  lie  :  they  are  two  in  ^-^jn^^^j. 
number,  like  the  auricles.     Their  unequal  extent  on  the  aspects 
of  the  heart  has  been  before  alluded  to  : — thus  the  right  ventricle  The  right. 
foims  the  thin  right  border  and  the  greater  part  of  the  anterior 
SQiiace,  and  is  prolonged  upwards  on  the  left  into  the  pulmonary 
utery.     The  left  ventricle  enters  alone  into  the  apex,  and  con-  The  left. 
•tracts  the  left  border,  and  most  of  the  posterior  surface  of  the 
heeit :  with  its  cavity  the  aorta  is  connected. 

Dutection.  Before  opening  the  heart  the  coronary  arteries  are  Dissect 
to  be  dissected  on  the  surface,  with  the  small  ner\'es  and  veins  ^JJSsMid 
that  accompany  them.     The  two  arteries  appear  on  the  sides  of  nerves, 
the  polmonary  artery,  and  occupy  the  grooves  on  the  surface  of 
the  heart,  where  they  are  surrounded  by  fat.     One  branches  over 
the  right,  and  the  other  over  the  left  side.     With  the  anterior 
artery  is  a  plexus  of  nerves,  which  is  to  be  followed  upwards  to 
the  superficial  cardiac  plexus ;  and  with  the  remaining  artery  is 
another  plexus. 

In  the  groove  at  the  back  of  the  heart  between  the  auriclea  ^^;^^>3^ 
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and  ventricles,  the  student  will  find  the  laige  coronary  vein,  and 
the  dilated  coronary  sinus  in  which  it  ends  :  the  last  should  be 
defined  and  followed  to  its  ending  in  the  right  auricle. 

The  coronary  arteries  are  two  small  vessels  which  are  so  named 
from  their  course  around  the  heart ;  they  are  the  first  branches 
of  the  aorta,  and  arise  opposite  two  semilunar  valves.  One  is 
distributed  mostly  on  the  right,  and  the  other  on  the  left  side  of 
the  heart : 

The  right  coronary  branch  appears  on  the  right  side  of  the 
pulmonary  artery,  and  is  directed  onwards  in  the  depression 
between  the  right  auricle  and  ventricle  to  end  on  the  posterior 
aspect  of  the  left  half  of  the  heart.  In  its  course  branches  are 
distributed  upwards  and  downwards  to  the  right  half  of  the 
viscus.  Two  of  these  are  of  larger  size  than  the  rest : — one  runs 
on  the  anterior  aspect  of  the  right  ventricle  towards  the  free 
margin  ;  the  other  descends  on  the  back  of  the  heart,  along  the 
septum  between  the  ventricles  towards  the  apex. 

The  left  coronary  branch  is  inclined  first  behind  the  pulmonaiy 
artery  to  the  left  side  of  that  vessel,  then  in  the  groove  between 
the  left  auricle  and  ventricle  to  the  back  of  the  same  side  of  the 
heailt.  Like  the  preceding  artery,  it  furnishes  offsets  to  the 
substance  of  the  auricle  and  ventricle  of  its  side  :  the  largest  of 
these  descends  in  the  anterior  sulcus  over  the  septum  ventriculo- 
rum  towards  the  apex. 

The  larger  offsets  of  these  arteries  do  not  anastomose  with  each 
other  (Hyrtl). 

The  veins  of  the  substance  of  the  heart  (cardiac)  are  not  the 
same  in  number,  nor  have  they  the  same  arrangement  as  the 
arteries.  There  may  be  said  to  be  three  sets,  but  for  the  most 
part  they  are  collected  into  one  large  trunk,  the  coronary  sinus, 
which  opens  into  the  right  auricle. 

The  coronary  sinus  (fig.  67,  e)  will  be  seen  on  raising  the  heart 
to  be  placed  in  the  sulcus  between  the  left  auricle  and  ventricle. 

About  an  inch  usually  in  extent,  it  is  joined  on  the  one  side 
by  the  great  coronary  vein ;  and  on  the  other  it  opens  into  the 
right  auricle.  It  is  crossed  by  the  muscular  fibres  of  the  left 
auricle.  Inferiorly  and  at  its  inner  termination  it  receives  some 
branches  from  the  back  of  the  ventricles ;  and  nearly  at  its  outer 
extremity  another  vein, — the  ohliqws  vein  of  Mr.  Marshall,  which 
ascends  along  the  back  of  the  left  auricle. 

On  slitting  the  sinus  with  a  scissors  the  openings  of  its  different 
veins  will  be  seen  to  be  guarded  with  valves,  with  the  exception 
of  the  oblique  vein  ;  and  at  its  inner  end  is  the  large  Thebesian 
valve  of  the  right  auricle. 

The  great  cardiac  or  coronary  vein  (fig.  67,  d)  b^^ins  in  front, 
near  the  apex  of  the  heart,  in  the  substance  of  the  ventricles. 
From  this  origin  the  vessel  tuma  to  the  posterior  surfiice  in  the 


&U  ending  in  the 
i^nnna  is  matked  by 
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AnUrior  and  poi' 
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of  the  litisht  v 
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(  cardiac.    A  tliitd  set  of  veins   (veins  of  Thcbesius,  BnuUert 
jb)  lie  in  tho  aubstance  of  the  heart,  and  are  noticed  ™'^*'*°- 
in  the  detcription  of  tlie  right  auricle. 

Cardiae  nervei.    The  nerves  fur  the  supply  of  the  heart  are  Cnrdlu: 
derived  from  a  large  plexus  (cardiac)  around  the  roots  of  the  '"""^ 
aorta  and  the  pulmonary  artery.      Part  of  this  plesus  is  soper- 
fidal  to  the  pulmonary  artery,  and  part  beneath  it ;  and  an  oflset 
i*  lent  from  each  itith  a  coronary  artery.     Only  the  euperficiol 
part  of  the  plexus  can  be  now  seen. 

The  wuperficial  cardiac  pUxiu  is  placed  by  the  side  of  the  ductus  SiuwflcW 
ttteriooos,  and  below  the  arch  of  the  aorta.      The  nerves  joining  l™*"* 
it  are  the  left  superficial  cardiac  of  the  sympathetic,  the  lower 
cardiAC  of  the  lefl  vagus  (p.  118),  and  a  considerable  bundle 
from  the  deep  cardiac  plexus.     A  small  ganglionic  moss  is  some-  and*  In 
times  seen  in  the  plexus.      Inferiorly  it  sends  off  nerves,  which  ooniiuiy. 
ran  on  the  right  coronary  artery  to  the  heart.     A  few  filaments 
pua  on  the  left  division  of  the  pulmonary  artery  to  the  front  of 
the  root  of  the  left  lung. 

Th«  anterior  or  right  coronary  pUxiu  passes  from  the  plexua  Astsrior 
sbove  described  tu  the  right  coronary  artery,  and  receives  near  ^^|^ 

*  Bkck  of  On  heart  -with  ita  veins,  m.  Right  snricle.  n.  Left  saricle. 
1.  Bi^t  TCDtricle.  o.  Left  Tentricle.  d.  Left  anricular  sppendix,  and 
nadar  it  is  Uw  gnat  cardiac  tsId.  ;.  The  conmai?  nnoi.  Joined  by  veins 
fion  the  ri^t  tide  at  ita  ending  in  the  right  auricle,  c  Four  pulmonaij 
veins,     k.  Two  pnlmonarj  arteries.    /■  Aortic  arcL 
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the  heart  a  commimicatmg  offset  from  the  right  half  of  the 
cardiac  plexus. 

The  posterior  or  left  plexut  is  derived,  as  will  be  subseqnentl)^ 
seen,  from  the  deep  cardiac  plexus,  and  accompanies  the  lef^ 
coronary  artery  to  the  heart. 

At  first  the  nerves  surroimd  the  arteries,  but  they  soon  leav*^^ 
the  vessels,  and  becoming  smaller  by  subdivision,  are  lost  in  tkcs 
muscular  substance  of  the  ventricles.  On  and  in  the  substanc 
of  the  heart  the  nerves  are  marked  by  small  ganglia. 

The  CAVITIES  OF  THE  HEART  may  be  examined  in  the  ord( 
in  which  the  current  of  the  blood  passes  through  them,  viz.  rigl 
auricle  and  ventricle,  and  left  auricle  and  ventricle. 

Dissection.  In  the  examination  of  its  cavities  the  heart  is  n< 
to  be  removed  from  the  body.     To  open  the  right  auricle, 
incision  may  be  made  in  it  near  the  free  bolder,  and  from 
superior  cava  nearly  to  the  inferior  cava ;  from  the  centre 
that  incision  the  knife  is  to  be  carried  across  the  anterior  wall 
the  auricula.     By  means  of  these  cuts  an  opening  will  be 
of  sufficient  size  ;  and  on  removing  the  coagulated  blood, 
raising  the  flaps  with  hooks  or  pieces  of  string,  the  cavity  may 
be  learnt. 

The  CAVITY  OP  THE  RIGHT  AURICLE  is  of  an  irregular  form,* 
though  when  seen  from  the  right  side,  with  the  flaps  held  up  as 
above  directed,  it  has  somewhat  the  appearance  of  a  cone,  with 
the  base  to  the  right  and  the  apex  below  and  to  the  left. 

The  hose  or  wider  part  of  the  cavity  is  turned  towards  the 
right  side,  and  at  its  extremities  are  the  openings  of  the  superior 
and  inferior  cavse.  Between  those  vessels  the  wall  of  the  cavity 
projects  a  little,  and  presents  a  slight  elevation  in  some  bodies 
(tubercle  of  Lower).  The  apex  is  prolonged  downwards  towards 
the  junction  of  the  auricle  with  the  ventricle,  and  in  it  is  the 
opening  into  the  right  ventricular  cavity. 

The  anterior  wall  is  thin  and  loose.  Near  its  upper  part  is 
an  opening  leading  into  the  pouch  of  the  appendix  or  auricula, 
which  will  admit  the  tip  of  the  little  finger.  Around  and  in 
the  interior  of  the  appendix,  are  fleshy  bands,  named  muscnli 
pectinati,  which  run  mostly  in  a  transverse  direction,  and  form 
a  network  that  contrasts  with  the  general  smoothness  of  the 
auricle. 

The  posterior  wall  corresponds  for  the  most  part  with  the 
septum  between  the  auricles,  in  consequence  of  the  position  of 
the  heart.  On  it,  nearer  the  inferior  than  the  superior  cava,  is  a 
large  oval  depression,  the  fossa  ovalis,  which  is  the  remains  of  an 


*  The  term  carity  of  the  auride  has  been  sometimeB  ^plied  to  the 
appendix,  and  the  term  sinus  renoeos  to  the  rest  of  the  space  here  named 
Auricle, 
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^~>penmg  between  the  auricles  in  the  fetus.  Inferiorly  the  fossa 
^^nieiges  into  the  lower  cava.  A  thin  aemitransparent  structure 
^onns  the  bottom  of  the  fossa ;  and  there  is  oftentimes  a  small 
^oUique  aperture  at  its  upper  part.  Around  the  upper  three 
^^Kmrths  of  that  hollow  is  an  elevated  band  of  muscular  fibre, 

^called  anntUus  seu  isthmus  Vieussenii,  which  is  most  prominent  Axmuius  of 

-mboYe  and  on  the  inner  side,  and  gradually  subsides  inferiorly.        i*>w»««n8- 
Altogether  at  the  lower  part  of  the  posterior  w^all  is  the  aper-  Apertures  of 

tJire  of  the  coronary  sinus.     Other  small  apertures  are  scattered  "**"* 
^nrer  this  surface  : — some  lead  only  into  depressions  ;  but  others 


the  mouths  of  veins  of  the  substance  of  the  heart   (venae  ^*^/®***»  "^ 

Tnooosius 

cordis  minimse),  and  are  named  foramina  Thcbesii. 

The  chief  apertures  in  the  auricle  are  those  of  the  two  cavae,  Situation  of 
the  coronary  sinus,  and  the  ventricle.     The  opening  of  the  supe-  ^^"* 
nor  cava  is  in  the  front  and  top  of  the  auricle,  and  its  direction 
is  downwards  and  somewhat  forwards.     The  inferior  cava  enters 
the  beck  part  of  the  cavity  near  the  septum,  and  is  directed 
inwards  and  backwards  to  tlie  fossa  ovalis. 

The  opening  into  the  right  ventricle  is  the  largest  of  all,  and  of  auricuio- 
18  ntnate  at  the  lowest  part  of  the  cavity.  Between  this  and  J^ning*  ^^ 
the  septum  is  placed  the  opening  of  the  coronary  sinus  which  is  ^f  corooary 
tbont  as  large  as  a  turkey-quill.  ■*»"«■ 

All  the  large  vessels,  except  the  superior  cava,  have  some  vaivos  of 
kind  of  valve.     In  front  of  the  inferior  cava  is  a  thin  fold  of  the  J^^**^^' 
lining  membrane  of  the  cavity,  the  Eustachian  valve,  which  in  inferior 
the  adult  is  only  a  remnant  of  a  much  larger  structure  in  the  <»▼&  is  pro- 
fetus.     This  valve  in  its  perfect  state  is  semilunar  in  form,  with  Buntachian 
it8  convex  margin  attached  to  the  anterior  wall  of  the  vein,  and  ^^«' 
the  other  free  in  the  cavity  of  the  auricle.     Its  surfaces  are 
directed  forwards  and  backwards.     In  width  the  valve  surpasses 
the  vein  opening,  so  that  its  extremities  reach  the  surface  of  the 
aaricle ;  and  the  left  end  is  connected  with  the  annulus,  or  the 
rim  of  the  fossa  ovalis.     The  free  margin  of  the  valve  is  often 
Rticiilar. 

The  aperture  of  the  coronary  sinus  in  the  lower  part  of  the  One  to  coro- 
anride  is  closed  by  a  thin  fold  of  the  lining  membrane — ^valve  "*"^        ' 
of  Thebesius.     The  auriculo-ventricular  opening  will  be  seen,  in  and  to 
examining  the  right  ventricle,  to  be  provided  with  valves,  which  JSnteicular 
prevent  regurgitation  into  the  auricular  cavity.  opening. 

In  the  adult  there  is  but  one  current  of  blood  in  the  ridit  Coune  of 
soricle  towards  the  ventricle.     But  in  the  fetus  there  are  two  a^ide  in 
streams  in  the  cavity  of  the  auricle  ;  one  of  pure,  and  the  other  «dait, 
of  impure   blood,  which  cross  one   another  in  early  life,  butj^^*"**^® 
become  more  commingled  as  buth  approaches.     The  placental 
or  pure  blood  entering  by  the  inferior  cava,  is  directed  by  the 
Enatachian   valve   chiefly  into   the   left   auricle,    through    the 
foitanen  ovale  in  the  septum ;  whilst  the  cun^ent  of  &vstem\c  ot 
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impure  blood,  coming  in  by  the  superior  cava,  flows  do^ 
in  front  of  the  other  to  the  right  ventricle. 

Dissection.  To  see  the  cavity  of  the  right  ventricle,  the 
should  pass  the  scalpel  through  it  below  the  opening  fr 
auricle,  and  cutting  downwards  bring  the  knife  out  in 
near  the  apex  of  the  heart  without  injuring  the  septum  y 
lorum.  A  flap  is  thus  formed,  like  the  letter  V,  of  the  j 
part  of  the  ventricle.  In  the  examination  of  the  cavity 
right  ventricle,  both  the  flap  and  the  apex  of  the  heart 
l)e  raised  with  hooks  or  string,  so  that  the  space  may  be 
into  from  below. 

The  CAVITY  OP  THE  RIGHT  VENTRICLE  is  triangular  ii 
and  has  the  base  turned  upwards  to  the  auricle  of  the  sai 
On  a  cross  section  the  cavity  would  appear  semilunar  in 
with  the  septum  between  the  ventricles  convex  towai 
cavitv. 

The  apex  of  the  cavity  reaches  the  right  border  of  th 
at  a  little  distance  from  the  tip.  The  base  of  the  veni 
sloped,  and  is  perforated  by  two  apertures ;  one  of  these, 
right,  leading  into  the  auricle,  is  the  right  auriculo-ven 
opening  ;  the  other  on  the  left,  and  much  higher,  is  the 
of  the  pulmonary  artery.  The  part  of  the  cavity  commiu 
with  the  pulmonary  artery  is  funnel-shaped,  and  is 
infiindibulum  or  conus  arteriosus. 

The  anterior  vxill,  or  the  loose  part  of  the  ventricle, 
paratively  thin,  and  forms  most  of  the  anterior  surface 
ventricular  portion  of  the  heart.     The  posterior  vxill  corr 
for  the  most  part  with  the  septum  between  the  ventricles, 
much  thicker. 

Over  the  greater  part  of  the  cavity  the  surface  is  ir 
and  is  marked  by  projecting  fleshy  bands  of  muscular  fib 
columwE  camecB ;  but  near  the  aperture  of  the  pulmonar; 
the  wall  becomes  smooth.  The  fleshy  columns  are  of 
sizes,  and  of  three  different  kinds.  Some  fonn  merely 
minence  in  the  ventricle,  as  on  the  septum.  Oth< 
attached  at  each  end,  but  free  in  the  middle  (trabeculsD  c 
And  a  tliird  set,  which  are  fewer  in  number  and  mi 
largest,  project  into  the  cavity,  and  form  rounded  I 
named  muscidi  papillares ;  these  give  attachment  by  th- 
ends  to  the  little  tendinous  cords  of  the  valve  of  the  a 
ventricular  opening. 

The  auricido-ventricidar  orifice  is  situate  in  the  l>ase 
ventricle,  and  is  opposite  the  centre  of  the  sternimi,  betw< 
third  costal  cartilages.  It  is  slightly  larger  than  the  corr 
ing  aperture  of  the  left  side  of  the  heart.  It  is  oval  frc 
to  side,  its  shape  being  maintained  by  a  strong  flbroi] 
around  it ;  and  it  measures  one  inch  and  a  quartei*  in  dia 
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Prolonged  from  the  circumference  of  the  opening  is  a  thin  i«  gimrdod 
lUeinbranous  valve,  which  projects  into  the  cavity  of  the  ven-  cuspid 
tdcle.     Near  its  attachment  to  the  heart  the  valve  ia  undivided,  ^^^'®- 
but  it  presentH  three  chief  ix)ints  at  ita  lower  margin,  and  is 
named  tricuspid  ;  to  this  margin  are  attached  small  tendinous 
coidB  (choixlaB  tendinea'),  which  luiite  it  to  the  muscidar  bundles 
of  the  ventricle. 

The  tricuspid  valve  is  constructed  by  the  lining  membrane  of  Tricunpid 
the    heart,  which  encloses  fibrous   tissue.       Its   three   slips  or^  ^®* 
tongues  are  thus  placwl : — one  is  at  the  front  of  the  ventricle  ;  formed : 
another  Ls  in  contact  with  the  posterior  wall ;  and  the  remaining  lu  pioces ; 
part,  the  largest  and  most  moveable,  is  interpased  between  the 
apertures  into  the  auricle  imd  pulmonary  artery.     The  central 
part  of  each  tongue   is  strong,  whilst  the  edges  are  thin  and 
notched  ;  and  between  the  primary  pieces  there  are  sometimes 
secondary  points  (KUrschner). 

The    chordfe    tendinecu   which    keep    the    valve    in    position  atlfichincnt 
ascend  from  the  nuisculi  papillares  into  the  intervals  between  uJ^^cords. 
the   pieces  of  the  valve,  and  are  connected  with  both.*     They 
end  on  the  surface  of  the  valve  turned  away  from  the  opening 
in  three  different  ways  ; — some  reach  the  attached  upper  margin 
of  the  pieces  of  the  valve :  others  enter  the  central  thickened 
part ;  and  the  rest,  which  are  much  finer,  end  in  the  tldu  point 
and  edge  of  the  tongues  of  the  valve. 

During  the  contraction  of  the  ventricle  the  valve  is  raised  by  It«u»o. 
the  blood,  so  as  to  close  the  o|)ening  into  the  auricle,  and  takes 
part  in  producing  the  first  sound  of  the  heart ;  but  the  farther 
protrusion  of  it  into  the  other  cavity  is  arrested  by  the  small 
tendinous  cords. 

The  mojith  of  the  pulmonary  artery  will  be  seen  when  the  Mouth  nf 
incision   in   the  anterior   wall    of  the   ventricle   is    prolonged  Stery"*"^ 
upwards  into  it.     It  is  situate  on  the  left  of  the  opening  into  P«^«on ; 
the  auricle,  and  is  opposite  the  inner  end  of  the  second  inter- 
costal space.     Its  diameter  is  rather  less  than  an  inch.     Into  it 
the  funnel-shai)e<l  part  of  the  right  ventricle  is  prolonged,  and  in  baji  throe 
its  interior  are  three  semilunar  or  sigmoid  valves. 

Semilunar  valves.  Each  valve  is  attacheil  to  the  side  of  the  vessel  their  attach- 
by  its  convex  l)onler ;  and  is  free  by  the  opposite  edge,  in  which  ™®" 
there  is  a  slightly  thickened  nodule  that  has  l>een  name<l  the 
corpus  Arantii.     In  the  wall  of  the  artery  opposite  each  valve  is 
a  slight  hollow,  the  sinus  of  Valsalvay  which  is  better  marked  in 
the  aorta. 

*  The  papilUry  mnscles  are  collected  into  two  principal  groups,  whose 
tendons  enter  the  interval  on  each  side  of  the  right  or  anterior  tongue  of 
the  teItc.  In  the  interval  between  the  left  and  poAtenor  segments  of  the 
Talre  the  tendinous  cords  are  very  small,  and  are  connected  with  the 
septum. 
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aigmoid 
vidvea. 

Airaoge- 
roeut  of 


Their  lue. 


stnieture  of  The  valves  resemble  the  tricuspid  in  structure,  for  they  are 
formed  of  fibrous  tissue  with  a  covering  of  the  lining  membrane. 
In  each  valve  the  fibres  have  this  arrangement :  there  is  one 
band  along  the  attached  margin  ;  a  second  along  the  free  edge, 
which  is  connected  with  the  projecting  nodule ;  and  a  third  set 
of  fibres  is  directed  from  the  nodule  across  the  valve,  so  as  to 
leave  on  each  side  a  semilimar  interval  near  the  free  edge,  which 
has  been  named  lunula. 

The  use  of  these  little  valves  is  obvious,  viz.  to  give  free 

passage  to  fluid  in  one  direction,  and  to  prevent  its  return  by 

closing  the  area  of  the  vessel     Whilst  the  blood  is  entering  the 

artery  the  valves  are  placed  against  the  wall ;  but  when   the 

vessel  acts  on  the  contained  blood  the  valves  are  thrown  towards 

the  centre  of  the  cavity,  arresting  the  flow  of  the  circulating 

fluid  into  the  ventricle  :  they  are  concerned  also  in  giving  rise  to 

the  second  soimd  of  the  heart 

To  open  Aft      Dissection.  To  open  the  cavity  of  the  left  auricle  the  apex  of  the 

auricle.        heart  is  to  be  raised,  and  a  cut  is  to  be  made  across  the  posterior 

surface  of  the  auricle  from  the  right  to  the  left  pulmonary  veins. 

Another  incision  should  be  made  downwards  in  the  auricle  at 

right  angles  to  the  first     The  apex  of  the  heart  must  necessarily 

be  raised  during  the  examination  of  the  cavity. 

siiapeof  The  CAVITY  OP  THB  LEFT  AURICLE  (fig.  67)  is  smaller  than 

cavity  of  left  that  of  the  right  side.     Irregularly  conical  in  shape,  the  wider 

part   is  turned  towards  the   spinal    column,  and   receives   the 

pulmonary  veins ;  and  the  narrowed  part  opens  inferiorly  into 

the  left  ventricle. 

On  the  left  side  towards  the  upper  part,  is  the  aperture  of  the 
pouch  of  the  auricula,  which  is  narrower  than  that  on  the  right 
side.  In  the  interior  of  the  pouch,  as  well  as  around  the 
entrance,  are  fleshy  fibres  or  the  musctdi  pectinati,  which  resemble 
those  before  seen  in  the  other  auricle. 

On  the  part  of  the  wall  corresponding  with  the  septum  auri- 
cularum,  is  a  superficial  fossa  of  a  semilunar  form  (fig.  68,^), 
the  remains  of  the  oval  aperture  through  that  partition ;  this  is 
bounded  below  by  a  projecting  ridge,  concave  upwards,  which  is 
the  edge  of  the  structure  or  valve  that  closed  the  opening  in  the 
fetus.  This  impression  in  the  left  auricle  is  above  the  fossa  ovaHs 
in  the  right  cavity,  because  the  aperture  of  communication  between 
the  two  in  the  fetus  is  an  oblique  canal  through  the  septunL 

The  apertures  in  this  auricle  are  those  of  the  four  pulmonaiy 
veins,  two  on  each  side,  together  with  the  opening  of  communi- 
cation with  the  left  ventricle.  The  mouths  of  each  pair  of  pul- 
monary veins  are  close  to  one  another ;  those  from  the  right 
lung  open  into  the  extreme  right  of  the  auricle  near  the  septum, 
and  those  from  the  left  lung  enter  the  opposite  part  of  the  cavity, 
near  the  auricula. 


On  anterior 
wall  is 
auricula. 


On  septtim 
remnant  of 
foramen 
ovale. 


Openfnfrs  i 
four  pul- 
monary 
veins, 


and  to 
ventricle. 


TIic  imliuoiiary  veins  are  not  provided  with  valves.  The 
BpertuK  into  the  ventricle  will  be  Bubeequently  seen  to  Iiave  a 
^Uge  and  complicated 


Pi(.  88.» 


^TB,  u  on  the  right 
■ide,  to  guard  it. 

In  the  adult  the 
Uood  enters  thia  ca- 
Ttty  irom  the  lui^ 
by  the  pulmonary 
VoiiiSy  and  passes  to 
tike  left  ventricle  bj 
the  large  inferior  open- 
ing between  the  two. 
In  the  fetus  the  lungs 
ue  impervious  to  the 
air  aod  the  muse  of 
the  drculating  fluid, 
knd    the    left    auricle 

neeivea  its  pure  blood 

at  once  from  the  right 

aaiicle     thiough     the 

^ertnie    in   the   sep- 

tnm  (foramen  ovale), 

Diitection.  The  left  ventricle  may  be  opened  by  an  incision  Bow  to 

(long  bodi  the  anterior  and  the  poBterior  Buriace,  neat  the  sep-  ^ukia. 

tnm ;  these   are  tA   be  joined  at  the  apex,   but   are  not  to  be 

extended  upwards  so  as  to  reach  the  auricle.     On  msing  the 

tliangnlar  flap  the  interior  of  the  cavity  will  be  visible. 
The  CAVITY  OF  THE  LBPT  VENTBICI.E  (fig.  68)  is  longer,  and  ^°'^^''*' 

more  conical  in  shape  than  that  of  the  opposite  ventride ;  and 

is  oral  or  almost  circular,  on  a  transverse  section. 

"Hie  apex  of  the  cavity  reaches  to  the  apex  of  the  heart,  for  *!*»• 

(bo  fibres  of  the  left  ventricle  form  alone  this  part.     The  bate  is  Bu«  with 

tnmed  towards  the  auricle,  and  is  not  sloped  like  that  of  the  it.^^l™'' 

right  ventricle  ;  in  it  are  the  openings  into  tlie  aorta  and  the  left 

anride. 

The  uoUf  of  this  ventricle  are  thiclieat,   and  the  anterior  waiia. 

bonndary  is  formed  by  the  septum  ventriculonun. 

Its  turfaee  is  irr^ular,  like  that  of  the  right  ventricle,  in  cou-  innn  nw- 

■eqnence  of  the  projections  of  the  fleshy  columns,  or  the  camen  ji^y 

eolmnnn  j  hut  near  the  great  artery   (aorta)  leading   from  the  •"imnni, 

cavity  the  suiface  is  smoother.     There  are  three  sets  of  fleel^ 

*  Left  loricle  and  Tcntricle  laid  open.  In  the  left  auricle ;  — a.  The 
nptom  aoriciilaniiii.  e.  Four  pulmooaij  vsitu.  <.  Fossa  dd  the  nptom 
— the  nmains  of  the  foramen  orale. 

la  tba  left  nDtriele:— i.  Foaterior  flap  of  the  milnJ  nlre.  *,  The 
biuidka  of  the  mucoli  p^nllana.     o.  Thick  irall  ol  the  ventzicle. 
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Is  guarded 
^  throe 

mjgmoid 

valvoe. 


columns  in  this  as  in  the  right  ventricle ;  but  the  set  which 
projects  into  the  cavity,  and  receives  the  small  tendinous  threads 
of  the  valve,  is  the  most  marked.  The  musculi  papillares  spring 
from  the  anterior  and  posterior  walls  of  the  cavity,  and  are 
collected  for  the  most  part  into  two  large  bundles. 

The  aperture  into  the  left  auricle  (auiiculo-ventricular)  is 
placed  beneath  the  orifice  of  the  aorta,  but  close  to  it,  only  a 
thin  fibrous  band  intervening  between  the  two.  This  opening  is 
rather  smaller  than  the  corresponding  aperture  of  the  right  side, 
being  somewhat  more  than  an  inch  in  diameter,  and  is  longest 
like  it  in  the  transverse  direction.  Placed,  as  before  said,  beneath 
the  aortic  aperture,  it  extends  also  to  the  right,  so  as  to  lie 
beneath  the  left  extremity  of  the  right  auriculo-ventricular  open- 
ing. It  is  furnished  with  a  membranous  valve  (mitral)  that 
projects  into  the  ventricle. 

The  mitral  valve  is  stronger  and  of  greater  length  than  the 
tricuspid,  and  has  also  firmer  and  more  tendinous  cords  :  it  takes 
its  name  from  a  fancied  resemblance  to  a  mitre.  Attached  to  a 
fibrous  ring  around  the  aperture,  as  well  as  in  part  to  the  aortic 
fibrous  ring,  it  is  divided  below  by  a  notch  on  each  side  into  two 
instead  of  three  pieces.  Its  segments  lie  one  before  another,  with 
their  edges  directed  to  the  sides,  and  their  surfaces  towards  the 
front  and  back  of  the  ca\'ity.  The  anterior  tongue  of  the  valve 
intervenes  between  the  auricular  and  aortic  openings,  and  is 
attached  above  to  the  fibrous  band  in  that  position ;  it  is  larger 
and  looser  than  the  posterior  segment. 

The  mitral  resembles  the  tricuspid  valve  in  its  structure  and 
office.  Its  segments  consist  of  thicker  and  thinner  parts  ;  and  in 
the  notches  at  the  sides  there  are  also  secondary  pieces  between 
the  two  primary  segments.  The  strong  tendinous  cords  ascend 
to  be  attached  to  the  valve  in  the  notches  between  the  tongues  ; 
and  they  end  on  the  segments  in  the  same  way  as  in  the  tri- 
cuspid valve.  Each  of  the  large  papillary  muscles  acts  on  both 
portions  of  the  valve. 

When  the  ventricle  contracts,  the  pieces  of  the  valve  are  raised 
as  on  the  right  side,  and  meet  to  close  the  passage  into  the  left 
auricle.  This  valve  acts  with  the  tricuspid  in  producing  the 
first  sound  of  the  heart 

The  opening  of  the  aorta^  anterior  to  that  of  the  auricle,  is  next 
the  septum  of  the  ventricles.  By  slitting  up  the  aorta  without 
cutting  the  pulmonary  artery,  its  aperture  will  be  found  to  be 
round,  and  rather  smaller  than  that  of  the  pulmonary  artery ; 
it  measures  about  three  quarters  of  an  inch  in  diameter.  It  is 
situate  opposite  the  lower  lx)rder  of  the  third  left  costal  cartilage, 
behind  the  contiguous  part  of  the  sternum. 

In  its  interior  are  three  semilunar  or  sigmoid  valves,  which  are 
larger  and  stronger  than  the  corresponding  parts  in  the  pulmonary 
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artery,  but  have  a  like  structure  and  attachment.  The  projection 
in  the  centre  of  each  valve,  viz.  the  corpus  s.  nodulus  Arantii,  is 
better  marked.  Opposite  each  valve  the  coat  of  the  aorta  is 
bulged  as  in  the  pulmonary  artery,  though  in  a  greater  degree, 
and  presents  a  little  hollow  on  the  inner  side  named  sinus 
of  Valsalva.  The  apertures  of  the  coronary  arteries  are  placed 
bebind  two  of  the  valves. 

Like  the  valves  in  the  pulmonary  artery  these  meet  in  the  Use. 
middle  line  to  stop  the  blood  passing  back  into  the  ventricle, 
and  combine  with  them  in  causing  the  second  sound  of  the 
heart. 

Position  of  the  ventricular  apertures.  Two  openings  have  been  Relative 
seen  in  each  ventricle, — one  of  the  auricle  of  its  own  side  of  the  po«itio»  ^f 

'  the  aper- 

heart,  and  one  of  an  artery.  tures; 

The  apertures  of  the  arteries  (aorta  and  pulmonary)  are  nearest  of  arteriea 
the  septum  ;  and  as  the  two  vessels  were  originally  formed  from  *"* 
one  tube,  they  are  close  together,  but  the  pulmonary  artery  is  the 
more  anterior  of  the  two.     The  aperture  of  communication  with  aurfciea 
each  auricle  is  nearer  the  circumference  of  the  heart,  and  is 
posterior  to  the  artery  issuing  from  the  fore  part  of  the  ventricle. 

The  position  of  the  openings  to  one  another  from  before  back-  from  before 
wards,  has  been  before  referred  to; — viz.   the  right  is  partly 
before  the  left  auriculo-ventricular ;  and  the  opening  of  the  pul- 
monary artery  is  anterior  to  that  of  the  aorta,  and  rather  higher 
than  it. 

Structure.  The  heart   is  composed   of  strata   of  muscular  structure  of 
fibres,  and  of  certain  fibrous  rings  with  a  fibro-cartilage. 

The  structure  may  be  studied  in  the  heart  of  the  sheep  or  ox,  Diroctlona. 
in  which  the  fibres  have  been  hardened  and  the  connective  tissue 
destroyed  by  boiling,  so  as  to  allow  of  the  fibres  being  separated. 
The  description  of  the  structure  of  the  heart  may  be  omitted 
therefore  till  a  suitable  preparation  of  the  fibres  can  be 
made. 

The  fibrous  structure  forms  rings  around  the  auriculo-ventricular  Fibrous 
and  arterial  orifices,  and  sends  prolongations  into  the  valves  con-  ^»°ds 
nected  with  those  openings. 

The  aurictUo-ijentricular  rings  give  attachment  to  the  frame-  'orm  rinfr« 
work  of  fibrous  tissue  in  the  tricuspid  and  mitral  valves.     These  cuio-ventri-" 
rings  are  distinct  from  the  bands  encircling  the  mouths  of  the  ^^  °i^^' 
arteries,  except  at  the  front  of  the  left  auriculo-ventricular  open- 
ing, where  the  auricular  and  the  arterial  circles  are  blended. 

An  arterial  ring  surroxmds  each  large  artery  (aorta  and  pul-  and  around 
monary),  fixing  those  vessels,   and  giving  attachment  to  some  Jj^^j^ 
muscular  fibres,  and  the   semilunar  valves.      It  is  a  circular 
band,  with  an  uninterrupted  edge  towards  the  ventricle,  and  a 
toothed  mai^gin  towards  the  artery.     In  the  'margin  connected  To  the  lost 
with   the  vessel   there  are  three  notches,  which  are  filled  by  y^vt!?°***** 
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ud  m1dd]( 


CDiresponding  projections  of  die  atteiy,  and  give  attacbmeat  in- 
ternally to  the  sigmoid  valves  along  their  «emilunar  edgea. 

The  aitery  is  c«noect«d  with  the  band  of  fibrous  tissue  in  the 
following  manner  : — The  middle  coat  presents  three  projecting 
convex  pieces,  which  are  teceived  into  the  notches  of  the  fibioiu 
ring,  but  aie  united  most  intimately  with  the  points ;  and  the 
junction  between  the  two  is  strengthened  eitemally  by  the  outei 
coot  and  the  pericoidinm,  and  internally  by  the  endocardinm. 

Behind  the  aortic  aperture,  between  it  and  the  auriculo-ventii- 
cnlar  orifices,  is  a  pitee  of  fibro-cartilagt,  with  which  the  fibrotu 
rings  are  united. 

JIuKuliir  The  jmucnlar  fibra  belong  to  the  involuntary  class,  thongb 

oi  hSlrt"  marked  with  transveise  strim,  and  form  concentric  layere,  which 
lidiMiDottn  enclose  the  cardiac  cavities.  In  the  auricles  the  fibiee  aie  sep*- 
■urtciM  uid  rate  from  those  in  the  ventricles. 

I™  In  the  wall  of  tht  aurUUt  the  fibres  are   mostly   transverse 

in'^  '"'  (fig  69,  a),  and  are  best  marked  at  the  lower  part,  though  they 
""^'*  form   there    but    a    thin 

^^-  ""■  layer;  and    some  of  the 

fibres  dip  into  the  septum 
between  the  auricular 
cavities.  Betides  tJiis 
set  there  are  annnlar 
fibres  around  the  append- 
ages of  the  auricles  and 
the  endings  of  the  differ 
ent  veins.  lastly  a  few 
oblique  fibres  (fig.  69,  c, 
A)  pass  upwards  over  the 
auricles  both  in  front 
and  behind. 

DisKclioa.  The  auricles 
having  been  learnt,  separ 
rate  them  front  the  ven- 
tricles   by    dividing    the 
fibrous    auriculo-ventricn- 
lar  rings.     Next  clean  the 
fleshy  fibres  of  the  ven- 
tricles by  removing  all   the   fot    from   the  base  of  the  heart 
around  the  two  arteries  (aorta  and  pulmonary),  and  from  the 
anterior  and  posterior  surfaces. 

Before  cuttii^  into  the  heart  let  the  student  note  that  the 


*  MnKnlar  Glires  of  the  hack  of  the  anrides. — x.  Kght,  aod  y,  left 
■ide  of  the  heart.,  d.  FalniaDarr  veini,  toA  v,  veute  cane.  a.  Tramrerae  ' 
Gbra  of  the  auricle  lutering  the  se[)tDiii.  c  Oblique  or  looped  fibiv  of 
the  left,  and  h,  Gon«spoDiliDg  fibres  of  the  auricle. 
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anterior  surface  is  to  be  recognised  by  the  fibres  turning  in  at 
the  septum,  with  the  exception  of  a  small  band  above  about  half 
an  inch  wide;  and  that  at  the  posterior  aspect  the  fibres  are 
continued  from  the  left  to  the  right  ventricle  across  the  septum. 
Separate  partly  the  ventricles  in  front  along  the  septum  by  partly 
dividing  the  band  near  the  base,  and  sinking  the  knife  for  about  ^^J^^^ 
an  inch  into  the  groove  between  them.  Disjoin  then  the  aorta 
and  pulmonary  artery  along  the  middle  line,  so  as  to  leave  one 
attached  to  each  ventricle  as  in  fig.  71. 

To  show  the  laminar  composition  of  the  left  ventricle  divide  To  show 
its  fibres  longitudinally  near  the  septum,  and  transversely  about  vwitSdo.^ 
balf  an  inch  below  the  left  auriculo-ventricular  opening ;  but  the 
eat  is  to  be  very  shallow,  because  seven  layers,  each  about  as 
thick  as  the  thin  end  of  the  scalpel,  are  to  be  demonstrated.  From 
the  line  of  incision  reflect  the  different  layers  downwards  to  the 
apex,  upwards  to  the  auriculo-ventricidar  aperture,  and  back- 
"waids  into  the  septum.  As  the  layers  are  raised  the  fleshy 
fibres  will  be  seen  to  change  their  direction ;  and  the  outer 
three  to  be  thinner  than  the  three  intemaL 

The  dissection  of  the  wall  of  the  right  ventricle  will  foUow 
after  (p.  369). 

The  LEFT  VENTRICLE  is  a  hollow  cone,  and  its  wall  is  formed  Layers  of 
of  layers  of  fibres,  as  if  a  flat  muscle  had  been  rolled  up  into  a  ^^ft  ventri- 
coniad  figure.     Into  the  construction  of  the  wall  seven  layers  ^  '  , 
enter ;  and  they  are  arranged  into  three  external  (1,  2,  3),  three  ^^rrango^ 
internal  (7,  6,  5),  and  a  central  one  (4).     All  are  not  prolonged  meut. 
equal  distances  on  the   ventricle,  for  the  outermost  and  the  Extent. 
innermost  reach  farthest  towards  apex  and  base  ;  and  the  second 
ezteznal  and  its  corresponding  inner  layer  (sixth)  extend  farther 
than  the  third  and  the  fifth.     The  fourth  is  the  shortest  of  alL 
Consequently  the  wall  is  thickest  about  the  middle  third  where  Wall  thick- 
all  the  layers  are  present,  and  gradually  becomes  thinner  upwards  ®**' 
and  downwards,  until  there  is  only  the  outermost  layer  at  the 
apex  ;  and  two  at  the  base,  viz.  the  most  external  and  internal  and 
(1st  and  7th).     (Pettigrew,  PhU.  Trans.  1864.)  thinnett. 

Direction  of  the  fibres.  Each  stratum  is  formed  of  fleshy  fibres  Direction  of 
with  the  undermentioned  direction,  supposing  the  ventricle  stand-  ^^"^ 
ing  on  the  apex,  and  the  anterior  surface  towards  the  dissector. 

In  the  three  external  strata  (1,  2,  3,  fig.  70,)  the  fibres  are  in  the  three 
inclined  downwards  from  the  base  and  septum  to  the  apex  of  the  ^^^^* 
ventricle,  and  become  less  vertical  in  each. 

The  fourth  or  mid  layer  (4)  possesses  transverse  fibres ;  and  middle, 
it  is  nearer  the  outer  than  the  inner  surface  of  the  wall. 

In  the  three  inner  strata  the  fibres  change  their  direction,  as  is  and  three 
shown  at  6,  in  fig.  70,  and  are  directed  upwards  from  the  apex  and  i"»i»or layers, 
septum  to  the  base  or  the  left  auriculo-ventricular  opening  of  the 
ventricle ;  so  that  they  cross  the  fibres  of  the  outer  layers  like 
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the  legs  of  the  letter  X,  and,  becoming  more  oblique  in  each 
layer,  are  olinoEt  vertical  in  the  intemaL 

Continuity  of  the  fibres.  With  a  piece  of  muscle  rolled  into  a 
cone,  as  before  said,  the  fibres  of  the  different  layers  would  be 
necesaaiily   contiuuons  at 
Vv-70-'  the    apex;    but    in    the 

heart  they  are  united  «t 
apex  and  base.  Thus 
the  outermost  layer  ia 
continuous  at  the  apex 
and  baae  with  the  inner- 
most, the  fibres  being 
curved  in  at  the  tip  and 
out  at  the  base.  In 
like  manner  the  fibres  of 
the  second  layer  are  united 
with  those  of  the  siitii, 
and  the  third  etiatum 
with  the  fifth. 

Each  of  the  three  outer 
layers  consists  of  two  acts 
of  fibres,  whidi  occupy 
the  front  and  hack  of  the 
ventricle.  The  anterior 
set  issuing  from  the  fore  part  of  the  septum-ventricolorum  and 
the  front  and  inner  portion  of  the  auriculo-ventricalaT  opening, 
enter  the  apex  posteriorly  to  end  in  the  anterior  wall  of  the  ■vatr 
tricle.  The  posterior  set,  connected  with  the  back  of  the  septum 
and  the  posterior  and  outer  part  of  the  auriculo-veatricnlar 
aperture,  wind  forwards  at  the  apex,  and  entering  at  that  spot, 
terminate  in  the  hinder  portion  of  the  ventricular  wall.  By  the 
turning  inwards  of  the  two  bundles  on  opposite  sides  of  the  apex, 
the  wall  is  prevented  from  having  a  slanting  side,  like  a  piece 
of  paper  rolled  into  a  cone. 

Many  of  the  iibres  of  the  outer  layers  are  attached  in  addition 
'    to  the  fibrous  ring  around  the  aorta ;  and  from  the  three  outer 
layers  fibres  are  continued  to  the  light  ventricle  at  the  bock  <d 
the  heart,  forming  the  "  common  fibres." 

Each  of  the  three  inner  layers  ia  resolved  above  into  two  sett 
'  of  fibres  (anterior  and  posterior)  which  are  inclined  outwards  at 
the  base  of  the  ventricle,  and  join,  layer  with  layer,  the  anterior 
and  posterior  fibres  in  each  of  the  three  outer  strata.  In  this  way 
the  sides  of  the  auriculo-ventricular  opening  are  made  level  like 
those  of  the  apex. 

*  A  diagram  of  the  amtngcmetit  of  the  £br«a  id  lajen  in  Uia  left 
Tentricle. — 1.  First  or  exteranJ  lajer.  2.  Swond  exlernai.  8.  Thiid 
exteraaS.     i.  Central  layer,     fi.  The  outenaost  of  the  three  inner  atrata.  - 
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The  middle  or  fouitli  layer  possesses  also  two  sets  of  fibres  ;  in  cenlha 
one  is  continued  into  the  septum,  and  the  other  is  connected    ^^' 
with  the  auriculo-ventricular  aperture. 

Dis9ectum,  To  display  the  layers  and  fibres  of  the  right  yen-  To  ithow 
tricle,  great  care  will  be  needed  because  of  the  thinness  of  the  Jf^ht  veu- 
walL     The  same  number  of  layers  exists  in  this,  as  on  the  other  ^cie. 
side  of  the  heart,  but  they  are  not  so  thick. 

Make  a  vertical  cut  along  the  anterior  aspect  from  the  root  of 
the  pulmonary  artery  to  the  apex  of  the  ventricle ;  and  reflect 
forwards  and  backwards  from  that  incision  the  several  layers. 
As  the  three  outer  are  raised  let  them  be  traced  on  the  one 
hand  into  the  part  of  the  septum  detached  from  the  left  ventricle  ; 
and  on  the  other  into  the  left  ventricle  through  the  continuity 
of  the  common  fibres  behind. 

The  RIGHT  VENTRICLE  posscsscs  sevcu  layers  in  its  wall,  like  Number  of 
the  left,  though  they  are  much  thinner.     They  are  arranged  as  ^^^^ 
ixi  the  other  ventricle  into  three  external,  three  internal,  and  a 
ibuith   or   intermediate.     In  like  manner  the  wall  diminishes  Thickness. 
^tcfm  the  centre  towards  the  base  and  apex,  but  at  the  tip  it  ia 
^ihicker  than  the  apex  of  the  left  half  of  the  heart  (Pettigrew). 

Direction  of  the  fibres.  The  same  change  in  the  course  of  the  Direction  of 
^bres  of  the  different  layers  takes  place  in  this  as  in  the  other  ^*"*" 
"Ventricles. 

In  the  three  outer  layers  the  fibres  run  down  from  the  auriculo-  in  three 
^Ventricular  opening  to  the  fore  part  of  the  septum  and  the  apex  **"***'' 
^3f  the  heart     The  outer  being  most  vertical. 

In  the  fourth  stratum  the  fibres  have  a  transverse  direction,  central, 
^B  in  the  corresponding  layer  of  the  fifth  ventricle. 

And  in  the  three  inner  layers  they  are  directed  upwards  fipom  and  three 
'toe  apex  to  the  base  of  the  ventricle  across  the  fibres  of  the  three  ***^**   ^*^"' 
^mter  strata,  the  deepest  being  the  most  verticaL 

CwUinuity  of  the  fibres.  In  the  three  outer  layers  the  fibres  Course  of 
«ze  prolongs!  in  each  from  the  auriculo-ventricular  opening,  and  ^^^^ 
'from,  the  "  common  fibres  "  behind  and  the  septum.     They  are  iay«ra 
^en  continued  forwards  to  the  front  of  the  septum  ventriculorum, 
where  they  leave  the  surface,  and  bending  back  construct  the 
right  part  of  the  septimi :    at  the  back  of  that  partition  they 
decussate  with  the  fibres  of  the  left  ventricle,  and  blend  with  the 
''  common  fibres.''     At  the  apex  they  do  not  enter  in  a  whorl  as  not  spiral 
in  the  left  ventricle  ;  but  at  the  base  they  are  continuous  with  **  "P®*; 
the  three  inner  layers  as  on  the  other  side  of  the  heart. 

Many  of  the  fibres  of  the  external  layer  are  attached  to  the  Common 
ling  of  the  pulmonary  artery ;    and  the  narrow  slip  from  the  ^"jj^  "* 
right  to  the  left  ventricle,  near  the  base  in  front,  receives  its 
fibres  from  the  two  outer  strata. 

The  fibres  of  the  three  outer  layers  form  by  their  course  one  arranped 
loop  of  a  figure  of  eight,  as  if  there  had  been  originally  one  com-  \oo^.'  ^ 
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mon  cavity  in  tLe  heart — the  left  ventricle,  from  which  the  light 
had  been  detached  during  the  growth  hy  a  pushing  inwards  of  s 
partition  from  the  fore  part 

The  fourth  layer  fibres  are  continuous  for  the  most  part  witli 
the  "  Gonuuon  fibres"  crossing  the  posterioT  groove. 

The  fibres  of  the  three  inner  layers  turn  ontwaids  at  the  hue 
to  join  the  three  outer ;  but  they  are  not  continued  into  the  left 
ventricular  strata. 

Stfptum  ventrumiorum.  This  partition  between  the  two  cavitira 
has  been  divided  anteriorly  into  a  right  and  left  part  by  the 
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pieviooa  dissecdon ;   and  the  layers  of  the  vemtricles  may  b^* 
traced  into  them. 

The  septum  is  formed  by  the  fibres  of  both  ventricles,  and  i^' 
rather  thicker  than  the  wall  of  the  left  ventricle.  Aboot  one — 
third  belongs  to  the  right  side,  being  joined  by  fibres  of  the  righ^ 
ventricle,  and  two-thirds  are  constructed  by  the  left  ventricle.^ 
Where  the  two  parts  touch  the  fibres  mingle  and  decossate  ^ 
and  altogether  behind  lie  the  common  fibres  of  the  two  venbricltfr 
which  interlace  with  those  of  the  right  cavity. 

EwUxaTdiam.  Lining  the  interior  of  the  cavities  of  the  heait 

It  is  a  thin  membrane,  which  is  named  endocardium  in  oppodtion 
to  the  external  investm^it  or  pericoidium.  It  is  contiiraoas  on 
the  one  hand  with  the  lining  of  the  veins,  and  on  the  other  with 

[  that  of  the  Arteries.  Where  the  membrane  passes  from  an  auricle  to 
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a  ventricle,  or  from  a  ventricle  to  an  arteiji  it  forms  duplicatnies 
or  valves,  in  which  fibrous  tissue  is  enclosed ;  and  in  the  ven- 
tricles it  covers  the  tendinous  cords  of  the  valves,  and  the  pro- 
jecting muscular  bundles. 

The  thickness  of  the  membrane  is  greater  in  the  auricles  than 
in  the  ventricles,  and  in  the  left  than  the  right  half  of  the  heart. 
In  its  structure  it  resembles  a  serous  membrane. 

Great  Vessbls  of  the  Heart.  The  arteries  which  talLe 
origin  from  the  heart  are  the  aorta  and  the  pulmonary.  The 
laige  veins  entering  the  heart,  besides  the  coronary,  are  the 
superior  and  inferior  cava,  and  the  pulmonary. 

The  PULMONARY  ARTERY  is  a  short  thick  trunk,  which  con- 
veys the  dark  or  impure  blood  from  the  right  side  of  the  heart 
to  the  lungs.     From  its  commencement  in  the  right  ventricle 
tlie  vessel  is  directed  upwards  on  the  left  of  the  aorta ;  and  at  a 
distance  of  an  inch  and  a  half  or  two  inches  from  its  origin,  it 
^livides  into  two  branches  of  nearly  equal  size  for  the  lungs.    Tba 
^ounk  of  the  pulmonary  artery  is  contained  in  the  pericardium ; 
^jid  beneath  it  is  the  beginning  of  the  aorta,  together  with  the 
l«ft  auricle.     On  each  side  are  the  coronary  artery  and  th^  au- 
^^^colar  appendix. 

Near  the  bifurcation  of  the  artery  is  a  small  ligamentous  cord, 
^Jie  remnant  of  the  arterial  duct,  which  passes  from  the  left 
"branch  of  the  vessel  to  the  arch  of  the  aorta,  and  is  named  liga- 
^nentum  ducttis  arteriosL 

The  right  branch  is  longer  than  the  left.  In  its  course  to  the 
^ung  it  lies  beneath  the  aorta  and  the  vena  cava  superior,  and 
^^ests  on  the  bronchus  or  piece  of  the  air  tube :  and  as  it  passes 
^outwards  it  lies  above  the  level  of  the  right  auricle  of  the  heart 
^At  the  lung  the  artery  divides  into  three  primary  branches,  one 
liar  eadi  lobe. 

The  left  brcmch  is  rather  smaller  than  the  right ;  it  is  directed 
in  front  of  the  descending  aorta  and  the  left  bronchos  to  the 
fisBore  of  the  root  of  the  lung,  where  it  divides  into  two  branches 
for  the  two  pulmonic  lobes. 

As  the  right  and  left  branches  of  the  pulmonary  artery  pass 
ootwaids,  they  cross  the  tubes  restdting  from  the  division  of  the 
trachea,  and  enclose  with  them  a  lozenge-shaped  space  which 
eonftains  some  bronchial  glands. 

DudMM  arterioms.  In  the  fetus  the  part  of  the  pulmonary  artery 
which  is  now  ligamentous,  was  part  of  the  trunk,  and  was  largier 
than  either  branch  to  the  lung.  At  that  period  the  large  vessel 
receives  the  name  arterial  canal  or  duct  (ductus  arteriosus,  Botalli), 
and  opens  into  the  aorta  rather  beyond  the  origin  from  the  arch 
of  the  last  great  vessel  of  the  head  and  neck. 

As  the  lungs  do  not  give  passage  to  the  mass  of  the  circu- 
lating fluid  before  birth,  the  impure  blood  in  the  pulmonaiy 
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aitesry  passes  through  the  arterial  duct  into  the  aorta  below  the 
attachment  of  the  vessels  of  the  head  and  neck,  in  order  that  it 
may  be  transmitted  to  the  placenta  to  be  purified.  But  after 
birth,  when  the  function  of  the  lungs  is  established,  the  cuirent 
of  blood  is  directed  along  the  branches  of  the  pulmonary  arteiy 
instead  of  through  the  arterial  duct;  and  this  tube  becoming 
gradually  smaller,  is  obliterated  before  the  eighth  or  tenth  day, 
and  forms  finally  the  ligament  of  the  arterial  duct. 

The  AORTA  is  the  great  systemic  vessel  which  conveys  the 
blood  from  the  heart  to  the  different  parts  of  the  body.  The 
vessel  arches  backwards  at  first  to  reach  the  spinal  column,  and 
is  continued  on  the  spine  through  the  chest  and  abdomen.  In 
the  thorax  the  vessel  is  divided  into  two  parts — arch  of  the  aorta, 
and  the  descending  or  thoracic  aorta. 

Arch  of  the  aorta.  The  aorta  has  its  origin  in  the  left  ventricle, 
close  beneath,  and  internal  to  the  junction  of  the  cartilage  of  the 
third  rib  of  the  left  side  with  the  sternum.  From  that  point  it 
ascends,  curving  backwards  over  the  windpipe  and  the  gullet  to 
the  left  side  of  the  spinal  column,  and  forms  an  arch  which  ceases 
at  the  lower  border  of  the  body  of  the  third  doisal  vertebra. 
The  arch  has  its  convexity  upwands  and  to  the  right,  and  its  con« 
cavity  to  the  root  of  the  left  lung ;  and  from  it  the  large  vessels 
for  the  supply  of  the  upper  part  of  the  body  take  their  origin. 
For  the  purpose  of  reducing  to  order  the  numerous  connections  of 
this  portion  of  the  aorta,  it  is  divided  into  three  parts — ascendingi 
transverse,  and  descending. 

The  first  or  ascending  paH  is  about  two  inches  in  length,  or 
slightly  more,  and  is  directed  upwards  behind,  and  dose  to  the 
sternum :  it  reaches  as  high  as  the  upper  border  of  the  cartilage 
of  the  second  rib  on  the  right  side,  and  is  contained  nearly  alto- 
gether in  the  pericardium.  At  first  the  pulmonary  artery  is 
superficial  to  the  aorta ;  but,  as  the  vessels  take  different  direc- 
tions, the  latter  is  soon  xmcovered,  said  remains  so  to  its  termina- 
tion. Behind  it  are  the  right  branches  of  the  pulmonary  vesseLs. 
On  the  right  side  is  the  descending  cava ;  and  on  the  left,  the 
pulmonary  artery.  Near  the  heart  the  vessel  bulges  opposite 
the  semilimar  valves ;  and  there  is  sometimes  another  dilatation 
along  the  right  side,  which  is  named  the  great  sintu  of  the  aorta. 
Two  coronary  arteries  arise  from  the  swellings  first  alluded  to. 

The  second  or  transverse  portion  recedes  from  the  sternum,  and 
reaches  from  the  second  right  costal  cartilage  to  the  left  side  of 
the  body  of  the  second  dorsal  vertebra.  It  rests  upon  the  trachea 
above  its  bifurcation,  as  well  as  over  the  cesophagus  and  the 
thoracic  duct.  Lying  in  front  of  this  part  of  the  arteiy  is  the 
left  upper  intercostal  vein,  with  the  pneimio-gastric,  phrenic, 
and  superficial  cardiac  nerves  of  the  left  side;  the  first  nerve 
Bends  backwards  its  recurrent  branch  beneath  the  vesseL     Along 
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the  npper  border  is  the  left  innominate  vein ;  and  to  the  lower  Gives  origin 
holder  near  the  termination,  the  remnant  of  the  arterial  duct  is  JjJjJS' 
attached.     From  this  part  arise  three  great  vessels  of  the  head 
and  the  upper  limbs. 

The  third  or  descending  part  of  the  arch  is  very  short,  ert^id-  Third  part 
ing  only  from  the  second  to  the  lower  edge  of  the  third  dorsal  branches* 
vertebra.     It  lies  against  the  third  vertebra,  and  the  iibro-carti- 
lage  between  this  and  the  second ;  and  it  is  covered  by  the  pleura 
of  the  left  side  of  the  chest. 

In  the  concavity  of  the  arch  of  the  aorta  are  contained  the  left  Pftrts  con- 
curide  of  the  heart,  the  root  of  the  left  lung,  the  branching  of  th  °aroh! 
the  pulmonary  artery  with  its  arterial  duct,  and  the  left  recurrent 
iierve.     Deeper  than  these  parts  will  be  situate  the  cesophagus 
«nd  the  thoracic  duct,  with  some  lymphatic  glands. 

The  branches  of  the  arch  of  the  aorta  are  five  in  number ;  two  Five 
Qome  from  the  ascending,  and  three  from  the  transverse  part.  ofS^^^h- 
The  first  two  are  the  coronary  arteries  of  the  heart,  which  have  two  copo- 
lieen  already  noticed  (p.  356).     The  other  three  are  much  larger  '^"T* 
I21  size,  and  supply  the  neck,  the  head,  and  the  upper  limbs. 

on  the  right  is  the  large  trunk  of  the  innominate  artery ;  innominate, 
to  it  is  the  left  carotid  ;  and  last  of  all  comes  the  left  sub-  carotid, 
^layian,  which  is  distant  a  short  space  from  the  preceding  vesseL  subclavian. 
Peculiarities,  The  exceptions  to  the  usual  condition  of  the  arch  peciUiari- 
Ksi  the  aorta,  which  the  student  may  expect  to  find,  are  the  **•■• 
^oUowing : — 

Height  The  arch  reaches  commonly  to  about  an  inch  from  the  upper  Height  and 
^trt  of  the  Btemom,  but  it  may  ascend  nearly  to  the  top  of  that  bone,  or 
mtop  an  inch  and  a  half  or  more  from  it. 

JHrection.  Sometimes  the  aorta  is  arched  over  the  root  of  the  right  direction  of 
of  the  left  lung,  as  in  birds  ;  and  is  directed  afterwards  to  its  usual  ^®  ^i^* 
on  the  spinal  column,  without  change  in  the  position  of  the  other 
of  the  body.     Or,  all  the  viscera  of  the  cavities  of  the  thorax  and 
abdomen  being  transposed,  the  arch  of  the  aorta  may  share  the  general  dis- 
tnrlMuice  in  position. 

PoaUi/m  and  arrangement  of  branches.  The  large  branches  of  the  neck  Position  of 
Tu^  have  their  usual  origin  (the  highest  part  of  the  arch)  moved  more  to  &?J^w"*f^ 
tbe  right ;    or  their  distance  from  one  another   may  be  increased  or  ' 

duniniihed. 

When  there  is  transposition  of  the  arch  there  is  likewise  a  change  in  tnuMposi- 
the  arrangement  of  the  branches ; — the  innominate  artery  supplying  the  ^*o^ 
kit  side,  and  the  carotid  and  subclavian  vessels  of  the  right  side  haring 
Mpante  attachments  to  the  arch. 

Oeeaeumal  branches.  Some  smaller  or  secondary  arteries  take  origin  Number  in- 
ooGMionaUy  from  the  arch.      The  left  vertebral  artery  arises  most  fre-  *^''®*J*?  ^ 
qnently  from  the  arch,  and  is  situate  either  between  the  left  carotid  and  ^J^|^£^ 
nbdarian  trunks,  or  beyond  them.    Occasionally  the  thyroid  artery  (lowest 
tliynnd),  or  the  right  internal  mammary,  or  both  vertebrals,  will  be  seen 
to  spring  from  the  arch  of  the  aorta. 

The  INNOMINATE  ARTERY  (brachio-cephalic)   is  the  first  and  innominate 
largest  of  the  three  branches,  and  measures  from  one  inch  and  ^  ^'^ 
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ends  in        half  to  two  inches  in  length.     Ascending  to  the  right  heneatlt 
SSS^i^  the  fltemum,  it  divides  opposite  the  stemo-clavicular  articalatifln 

into  the  right  common  carotid  and  the  subclavian  artery. 
Length  and  The  artery  is  crossed  by  the  left  innominate  vein,  and  lies 
connecticniB.  behind  the  upper  piece  of  the  sternum,  and  the  origin  of  the 
hyoid  and  thyroid  muscles.  At  first  it  rests  on  the  trachea,  hot 
as  it  ascends  it  is  placed  on  the  right  side  of  the  air  tube.  On 
its  right  is  the  innominate  vein  of  the  same  side,  with  the  phrenic 
nerve.     Usually  no  lateral  branch  arises  from  the  arteiy. 

Length  mf^      Peeuliaritiet.  The  length  of  the  artery  may  exceed  two  iiichea,  or  it  mtjr 
be  altered;    be  only  one  inch  or  less  :  in  these  different  states  the  place  of  bifurcation 

will  be  altered,  being  in  the  one  case  beyond,  and  in  the  other  bebw  the 

level  of  the  upper  border  of  the  clavicle, 
branches  Branches.  The  left  carotid  is  frequently  joined  with  this  arteiy  M  i^ 

from  it.         origin.     Or  a  branch  to  the  thyroid  body  (art  thyroidea  ima),  or  to  the 

thymic  body,  or  to  the  root  of  the  lung,  may  arise  from  it. 
Position.  Position.  The  innominate  artery  belongs  to  the  left  side  of  the  neck  is 

cases  of  transposition  of  the  arch. 


Left  com-  Lept  Common  Carotid  Artery.  The  common  carotid  artery 
ariTOs^m^  of  the  left  side  of  the  neck  is  longer  than  the  right  by  the  dis- 
arch  of         tance  between  the  arch  and  the  top  of  the  sternum. 

aorts 

'  In  the  thorax  the  artery  ascends  obliquely  to  the  left  stemo- 

in  tiie  clavicular  articulation,  but  not  close  to  the  first  piece  of  the 

inorax.  gtemum  and  the  origin  of  the  depressor  muscles  of  the  hyoid 
bone  and  larynx.  In  this  course  it  passeth  beneath  the  left 
innominate  vein,  and  the  remains  of  the  thymus  gland.  At  first 
it  lies  on  the  trachea,  but  it  crosses  afterwajtls  to  the  left  of  that 
tube,  so  as  to  be  placed  over  the  oesophagus  and  the  thoracic  duct. 
To  its  outer  side  is  the  left  vagus,  with  one  or  more  cardiac 
branches  of  the  sympathetic  nerve. 

In  the  neck  the  connections  of  the  vessels  of  opposite  sides 
are  the  same  (p.  125). 

FecTiUarities      Peculiarities  in  origin.  The  carotid  is  sometimes  united  with  the  inno- 
in  its  origin,  nunate  artery.      Should  the  innominate  artery  be  absent,   the  oommon 

carotids,  right  and  left,  arise  usually  by  one  trunk.     Its  junction  with  the 

left  subclavian  is  rare,  except  with  transposition  of  the  arch. 
In  position.        In  position.  It  seldom  changes  its  relatiTe  position  with  respect  to  the 

other  branches  of  the  arch  ;  but  if  this  is  altered  it  tends  genendly  towards 

the  right. 


Left  sub* 

clavian 

artery. 

Course  and 
counectiona 
in  the 
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The  LEFT  SUBCLAVIAN  ARTERY  ascends  to  the  neck  through 
the  upper  aperture  of  the  thorax.  Beyond  the  first  rib  the  ves- 
sels of  opposite  sides  are  alike  (p.  124). 

The  trunk  is  directed  almost  vertically  from  the  arch  of  the 
aorta  to  the  inner  margin  of  the  first  rib.  In  the  thorax  the 
vessel  lies  deeply,  resting  at  first  on  the  oesophagus,  and  after- 
wards on  the  vertebral  column  and  the  longus  colli  muscle.  It 
is  invested  by  the  left  pleural  bag  in  all  its  extent     On  its 
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^tLiier  side  are  the  trachea  and  oesophagus,  with  the  thoracic  duct. 
Somewliat  anterior  to  the  level  of  the  artery,  though  running  in 
^he  same  direction,  are  the  vagus  nerve  and  some  of  the  cardiac 


Peculiaritia  in  origin.  The  left  subclayian  yaries  less  than  the  other  Variations 
tkrmnches  of  the  arch.    Occasionally  it  arises  in  common  with  the  left  carotid,  ^  *^  origin 
'^'hen  the  arch  has  its  usual  direction.    Should  there  be  transposition  of  the  22^^^ 
^irdiy  the  subclayian  springs  usually  from  an  innominate  trunk  :  but  this  is 
Hot  a  constant  rule,  for  the  subclavian,  in  such  a  condition  of  the  ressels, 
Huty  be  the  last  on  the  arch,  like  the  right,  and  cross  the  front  of  the  spinal 
Oolmnn  to  take  its  place  in  the  neck.     It  may  take  origin,  though  rarely, 
a  dilatation  connected  with  the  remains  of  the  arterial  duct. 
Sight  orlery  from  the  arch.  In  some  instances  the  right  subclavian  Right  sub- 
riMS  from  tbe  aorta  ;  and  it  may  be  placed  first,  second,  or  third,  though  clavian  may 
x&ost  frequently  it  is  last  on  the  arch.     To  reach  the  inner  margin  of  the  ^^  ^^^ 
first  rib  of  the  right  side,  when  it  is  last  on  the  arch  (most  to  the  left),  the     ^  "^  ' 
artery  is  directed  between  the  oesophagus  and  the  vertebral  column  ;  or  it  '**  cour»e. 
may  be,  as  in  one  instance,  between  the  trachea  and  the  oesophagus.     The 
ti|^t  subclavian  may  be  also  connected  with  a  pouch, — the  pervious  part 
of  the  ductus  arteriosus,  in  the  same  way  as  the  left  subclavian.    (See  the 
voik  of  Mr.  Quain,  ''The  Arteries,"  &c.,  p.  159.) 

Veins   op  the   Heart.    In  addition  to  the   cardiac  veins  Veins  of  the 
(p.  356),  there  are  the  superior  and  inferior  cava,  and  the  pul- 1^®*'^'"^ 
monary  veins  : — the  former  are  the  great  systemic  vessels  which 
return  impure  blood  to  the  right  auricle  ;  and  the  latter  convey 
pore  blood  from  the  lungs  into  the  left  auricle. 

The  SUPERIOR  or  descending  cava  results  from  the  union  of  supwior 
the  right  and  left  innominate  veins,  and  brings  to  the  heart  the        * 
blood  of  the  head  and  neck,  upper  limbs,  and  thorax. 

Its  origin  is  placed  on  the  right  side  of  the  stenmm,  opposite  formed 
the  interval  between  the  cartilages  of  the  first  two  ribs.     From  1^^^° 
that  spot  the  large  vein  descends  to  the  pericardium,  perforates  veins; 
the  fibrous  layer  of  that  bag  about  one  inch  and  a  half  above 
the  heart,  and  ends  in  the  right  auricle.     On  its  outer  surface  ends  in 
the  vein  is  covered  by  the  pleura,  and  the  phrenic  nerve  is  in  **""** 
contact  with  it.     To  the  inner  side  is  the  ascending  part  of  the  Sraa*^" 
arch  of  the  aorta.     Behind  the  vein  is  the  root  of  the  right  lung. 

When  the  cava  is  about  to  perforate  the  pericardium  it  is  iti 
joined  by  the  large  azygos  vein  of  the  thorax  ;  and  higher  up  it  brancheii. 
receives  small  veins  from  the  pericardium,  and  the  parts  in  the 
mediastinal  space. 

The  inncminaU  veins  are  united  inferiorly  in  the  trunk  of  the  Innominate 
descending  cava.     They  are  two  in  number,  right  and  left ;  and  rigbtfmd 
each  is  formed  near  the  inner  end  of  the  clavicle,  by  the  imion  i^ 
of  the  subclavian  and  internal  jugular  veins  of  the  same  side  of  How 
the  neck.     The  trunks  difier  in  length  and  direction,  and  in 
their  connections  with  the  surrounding  parts. 

The  right  vein  is  about  one  inch  and  a  half  long,  and  descends  Bight,  an 
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vertically,  on  the  right  side  of  the  innominate  artery,  to  its 
junction  with  the  vein  of  the  opposite  side.  On  the  outer 
surface  the  pleura  cows  it,  and  along  it  the  phrenic  nerve  is 
placed. 

The  left  vein  is  twice  as  long  as  the  right,  and  is  directed 
obliquely  downwards  above  the  level  of  the  arch  of  the  aorta,  to 
join  its  fellow  in  the  superior  cava.  It  crosses  behind  the 
sternum,  and  the  remains  of  the  thymus  gland ;  and  it  lies  on 
the  three  large  branches  of  the  aortic  arch,  as  well  as  on  the 
several  nerves  descending  over  ^e  arch. 

The  branches  of  the  veins  are  nearly  alike  on  the  tiro  sides. 
Each  receives  the  internal  mammary,  the  inferior  tibytoid,  and 
the  superior  intercostal  of  its  own  side ;  and  tlie  Ifift  vein  is 
joined  in  addition  by  some  small  thymic  and  pericaidiae  veins. 

Sometimes  the  innominate  veins  are  not  united  in  the  vena 
cava,  but  descend  separately  to  the  heart,  where  both  have 
distinct  openings  in  the  right  auricle.  When  such  a  condition 
exists,  the  right  vein  takes  the  course  of  the  upper  cava ;  but 
the  left  vein  descends  in  front  of  the  root  of  the  left  lung,  and 
turning  to  the  back  of  the  heart,  receives  the  cardiac  veins, 
before  it  opens  into  the  right  auricle.  A  cross  branch  is  found 
connecting  the  two  above  the  heart.* 

This  occasioual  condition  in  the  adult  is  a  regular  one  in  a 
very  early  period  of  the  growth  of  the  fetus ;  and  two  vessels  are 
also  persistent  in  some  mammalia. 

Change  of  the  two  veisu  into  one.  The  changes  that  take  place  in  the 
reins  during  the  growth  of  the  fetus,  to  produce  the  arrangement  common 
in  the  adult,  concern  the  trunk  on  the  left  side.  The  following  condse 
description  may  serve  as  an  outline  of  them.  First  the  croes  bnoeh 
between  the  two  trunks  enlarges,  and  forms  the  future  innominate  vein. 
Next  the  left  trunk  below  the  cross  branch  disappears  at  its  middle,  and 
undergoes  transformations  at  each  end  : — At  the  upper  end  it  becomes  coo- 
rerted  into  the  superior  intercostal  vein.  At  the  lower  part  it  remains 
penrious  for  a  short  distance  as  the  coronary  sinus  ;  and  even  the  small 
oblique  vein  opening  into  the  end  of  that  sinus  in  the  adult  (p.  856),  is  a 
remnant  of  the  part  of  the  trunk  of  the  rein  that  lay  beneath  the  heart. 

Mr.  Marshall  finds  in  the  adult  another  vestige  of  the  occluded  vesad  in 
the  form  of  a  fold  of  the  serous  membrane  of  the  pericardium  in  front  of 
the  root  of  the  left  lung ;  this  he  names  the  vestigial  fold  of  the  peri- 
cardium  (p  353). 

The  INFERIOR  or  ascending  cava  enters  the  right  auricle  as 
soon  as  it  has  pierced  the  diaphragm.  No  branches  join  the 
vein  in  the  thorax.  The  anatomy  of  this  vein  will  be  given 
with  the  vessels  of  the  abdomen. 

*  An  example  of  two  large  vessels,  "double  rena  cava,"  opening  into 
the  right  auricle  in  the  adult,  has  been  presented  to  the  CoU^e  MoBenm 
by  Dr.  Sharpey.  An  excellent  treatLse  by  Mr.  Marshall  on  the  develop- 
ment of  the  veins  of  the  neck  is  published  in  the  ''Philoeoph.  Trans."  for 
1860. 
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The  PULMONARY  VEINS  are  two  on  each  side.     They  issue  Four  pwl- 

)in  the  fissure  of  the  root  of  the  lung,  and  end  in  the  left  ™i2JJ^ 
«iuricle  :  their  position  to  the  other  vessels  of  the  root  has  been 
^loticed  at  p.  351. 

The  right  veins  are  longer  than  the  left,  and  lie  beneath  the  Rigbt  ▼eins 
4U)Tta  and  the  right  auiiole  of  the  heart.     The  superior  receives  ^^^'^k®**- 
^ts  roots  from  the  upper  and  middle  pulmonic  lobes,  and  the 
Inferior  vein  is  formed  by  branches  of  the  lower  lobe. 

The  left  veins  cross  in  front  of  the  descending  aorta ;  and  one  Left  veiui 
springs  from  each  lobe  of  the  lung. 

Peeulimriiiet  in  number.  The  number  of  the  pulmonary  veins  may  be  Their  nmn- 
diminiabtd  cs  the  left  side  by  their  union  into  one  ;  or  maj  be  increased  ber  varies : 
«ii  the  i\fjtA  nde  by  the  want  of  union  of  the  three  trunks  corresponding 
irith  the  three  lobes  of  the  lung. 

But  other  peculiarities  may  be  found  as  to  number,  for  six  or  seven 
veuu,  taking  both  sides  together,  have  been  met  with  ;  and  a  bronchial 
vein  has  been  found  opening  into  one  of  the  left  veins. 

In  the  ending.  The  veins  of  the  right  side  have  been  observed  in  an  may  open 

iduH  to  open  into  the  vena  cava.  ******  ***® 

■^  cava. 

NERVES   OP   THE    THORAX. 

The  pneumo-gastric  and  the  sympathetic  nerves  supply  the  Nerves  of 
viscera  of  the  thorax.     Through  the  cavity  courses  the  phrenic       thorax. 
nerve  to  the  diaphragm. 

Diuection,  The  phrenic  nerve  is  sufficiently  denuded  for  its  To  trace  tlie 
examination ;    but  the  student  should   trace  the  vagus  nerves  **•"•■» 
through  the  thorax. 

The  vagus  is  to  be  followed,  on  both  sides,  behind  the  root  of  particularly 
the  lung,  and  its  large  plexus  in  that  position  is  to  be  dissected  ^**""* 
oat :  a  few  filaments  of  the  gangliated  cord  of  the  sympathetic 
coming  forwards  over  the  spinal  column  to  the  plexus,  must  be 
looked  for.  In  front  of  the  root,  the  nerve  supplies  a  few  pul- 
monary filaments,  especially  on  the  left  side.  Beyond  the  root 
the  vagus  is  to  be  pursued  along  the  oesophagus,  by  raising  the 
long  and  removing  the  pleura. 

The  PHRENIC  NERVE  is  a  branch  of  the  cervical  plexus  to  the  Phrenic 
diaphragm  (p.  78).     In  its  course  through  the  thorax  it  lies  Seriiedfrom 
along  the  side  of  the  pericardium,  and  at  a  little  distance  in  the  cervical 
firont  of  the  root  of  the  lung,  with  a  small  companion  artery. 
When  near  the  diaphragm  it  is  divided  into  branches :    these  "jd  pames 
perforate  the  fleshy  fibres,  and  are  distributed  on  the  under  thonS  to 
suiface.     The  nerves  of  opposite  sides  differ  in  length,  and  in  Sj^S^ 
their  connections  above  the  root  of  the  lung. 

The  right  nerve  is  deeper  at  first  in  its  position,  and  is  also  Right  nerve 
shorter  and  straighter  than  the  left.     In  entering  the  chest  it  ^f  i^, 
crosses  behind  the  subclavian  vein,  but  in  front  of  the  internal 
mammary  artery  ;  and  it  lies  afterwards  along  the  right  ftidib  ol 
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the  innominate  vein  and  superior  cava  till  it  reaches  the  root  of 
the  long. 

The  left  nerve  crosses  the  subclavian  artery,  hut  has  the  same 
position  as  the  right  to  the  mammary  vessels,  when  entering  the 
cavity.  In  the  thorax  it  is  directed  in  front  of  the  arch  of  the 
aorta  to  the  root  of  the  limg,  and  makes  a  curve  lower  down 
aroimd  the  projecting  heart.  Before  Teaching  the  arch  of  the 
^  aorta  the  nerve  is  placed  external  to  the  left  common  carotid 
artery  ;  and  crosses  the  left  vagus  from  without  inwards,  so  as 
to  be  internal  to  that  nerve  on  the  arch. 

Branches.  Some  small  filaments  are  said  to  be  famished  from 
the  nerve  to  the  pleura  and  pericardium  ;  and  occasionally  the 
nerve  is  joined,  near  the  upper  part,  by  a  twig  from 'the  nerve  of 
the  subclavius  muscle. 

Internal  mammary  artery.  A  small  part  of  this  artery,  which 
lies  beneath  the  first  rib,  and  winds  roimd  the  phrenic  nerve  and 
the  innominate  vein  to  reach  the  side  of  the  sternum,  is  now  to 
be  learnt.     It  gives  the  following  offset : — 

The  superior  phrenic  branch  (comes  nervi  phrenici)  is  a  very 
slender  artery,  which  accompanies  the  phrenic  nerve  to  the 
diaphragm,  and  is  distributed  to  that  muscle,  anastomosing 
therein  with  other  branches  from  the  aorta  and  the  musculo- 
phrenic branch  of  the  internal  mammary. 

The  PNEUMO-GA8TRIC  CRANIAL  NERVE  (p.  116)  passes  through 
^'i^J****^*  the  thorax  in  its  course  to  the  abdomen.  In  the  lower  part  of 
sidMbtfow  the  thorax  the  nerves  of  opposite  sides  have  a  similar  position^ 
roo       ung.  £^j.  ^ijgy  p^g  behind  the  root  of  the  lung,  each  on  its  own  side, 

and  along  the  oesophagus  to  the  stomach.  But  above  the  root 
of  the  lung,  the  right  and  left  nerves  differ  much.  Each  supplies 
branches  to  the  viscera,  viz.  to  the  heart,  the  windpipe  and 
lungs,  and  the  gullet. 

Right  vagus  The  right  vagus  is  posterior  to  the  left  in  position.  As  the 
nerve  appears  in  the  thorax,  it  passes  between  the  subclavian 
artery  and  the  innominate  vein.  In  the  cavity  it  is  directed 
obliquely  backwards,  over  the  side  of  the  trachea,  to  the  interval 
between  this  tube  and  the  oesophagus :  thus  supported,  the 
nerve  reaches  the  posterior  aspect  of  the  root  of  the  lung,  where 

and  on  the    it  gives  rise  to  the  posterior  pulmonary  plexus.    From  the  plexus 

^^hagaa.  ^wo  large  offisets  are  continued  to  the  oesophagus,  and  unite  near 
the  diaphragm  into  one  trunk,  which  passes  behind  the  gullet 
to  the  posterior  surface  of  the  stomach. 

The  left  nerve  enters  the  thorax  to  the  outer  side  of  the  left 
common  carotid  artery,  and  courses  between  this  and  the  left 
subclavian  artery  over  the  arch  of  the  aorta.  Next  it  is  placed 
beneath  the  root  of  the  limg,  and  forms  there  a  larger  plexus 

and  on  front  than  on  the  right  side.     From  the  pulmonic  plexus  one  or  two 
cu^hngus.    -^^^Miches  pass  to  the  front  of  the  oesophagus,  and  join  with  cop- 
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'desponding  branches  of  the  right  nerve  in  a  plexus  on  that  tube ; 
^ut  the  pieces  of  the  nerve  are  collected  fiDally  into  one  trunk, 
^vrhich  is  continued  on  the  front  of  the  oesophagus  to  the  anterior 
part  of  the  stomach. 

The  branches  of  the  pneumo-gastric  nerve  in  the  thorax  are  Bronchee 
the  foUowing : — 

The  recurrent  or  inferior  laryngeal  nerve,  arising  on  the  right  fJfJJJ^ 
side  on  a  level  with  the  subclavian  artery,  and  on  the  left  at  the 
lower  border  of  the  ardi  of  the  aorta,  bends  backwards  to  the 
trachea,  along  which  it  ascends  to  the  larynx.  On  each  side 
this  branch  is  freely  connected  with  the  cervical  cardiac  branches 
of  the  sympathetic  nerve,  especially  on  the  left  side  beneath  the 
arch  of  the  aorta. 

Cardiac  branches  (thoracic).  Besides  the  cardiac  branches  fur-  Cardiac 

Dranclitis  * 

nished  by  the  vagus  in  the  neck,  other  offsets  are  sent  in  front  * 

of  the  trachea  to  communicate  with  the  cardiac  plexus.  On  the 
right  side  they  come  from  the  tnmk  and  the  recurrent  branch  of 
the  nerve,  but  they  are  supplied  by  the  recurrent  nerve  alone  on 
the  left  side. 

The  termination  of  the  lower  cervical  cardiac  branch  of  each  lower  cerri- 
vagos  nerve  (p.  118)  may  be  now  seen.      The  branch  of  the  branch, 
right  vagus  lies  by  the  side  of  the  innominate  artery,  and  joins 
a  cardiac  nerve  of  the  sympathetic  of  the  same  side  from  the 
neck  ;  and  the  branch  of  the  left  vagus  crosses  over  the  arch  of 
the  aorta,  to  end  in  the  superficial  cardiac  plexus. 

PtUmonary  branches.    There  are  two  sets  of  nerves  for  the  Polmoiiwy 
long,  one  on  the  anterior  and  the  other  on  the  posterior  aspect 
of  the  root. 

The  anterior  branches  are  two  or  three  in  number,  and  small  Small 
in  size,  and  commimicate  with  filaments  of  the  sympathetic  on 
the  pulmonary  artery  :  these  nerves  are  best  seen  on  the  left 
side. 

The  posterior  branches  are  the  largest  and  much  the  most  Large 
nmnerous.     Forming  a  plexiform   arrangement   (posterior  pul- j^mna^'^ 
monary  plexus)  behind  the  root  of  the  lung  by  the  flattening  pi«x««- 
and  splitting  of  the  trunk  of  the  nerve,  they  are  joined  by  filar 
ments  from  the  third  aud  fourth  ganglia  of  the  knotted  cord  of 
the  sympathetic,  and  are  conveyed  into  the  lung  on  the  divisions 
of  the  air  tube. 

(Esophageal  branches  are  furnished  to  the  gullet  all  along  the  CBsopbageal 
thorax,  but  in  greatest  abundance  in  the  lower  half.     Below  the  ^S*a*' 
root  of  the  lung   the  branches  of  the  pneumo-gastric   nerves  plexus, 
snrround  the  oesophagus  with  a  network,  which  has  been  named 
plexus  gulce. 

Sympathetic  Nerve.  In  the  thorax  the  sympathetic  nerve  Sympathe- 
consists  of  a  knotted  cord  along  each  side  of  the  spinal  column,  consiits  of 
vhich  communicates  with  the  spinal  nerves :  and  of  a  Yax^^^ 
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prevertebral  or  cardiac  plexus,  which  distributes  branches  to  the 
heart  and  the  lungs, 
a  gangiiated      '^^  gangliated  cord  will   be  seen  in  a  future  stage  of  the 
«>'d,  dissection,  after  the  heart  and  the  lungs  have  been  removed, 

and  a  cen-         The  CARDIAC  PLEXUS  lies  at  the  base  of  the  heart  around  the 
SwcST****'  great  bloodvessels.     A  part  of  this  network,  the  superficial  car- 
diac plexus,  has  been  already  described  (p.  357).     The  remain- 
ing part,  or  the  deep  cardiac  plexus,  will  be  perceived  beneath 
the  arch  of  the  aorta  by  means  of  the  dissection  given  below. 

Directions.  The  cardiac  plexus  has  been  injured  by  the  previous 
examination  of  the  heart ;  but,  by  following  the  directions  now 
given,  the  student  will  obtain  such  a  knowledge  of  the  nerves  as 
will  enable  him  to  make  a  complete  dissection  of  them  before 
the  heart  is  injured,  when  the  opportunity  ofiers. 

Dissection,  The  arch  of  the  aorta  is  to  be  cut  across  near  the 
heart  and  close  above  the  pulmonary  artery,  and  is  to  be  drawn 
over  to  the  left  side  without  destroying  the  left  upper  intercostal 
vein  :  next,  the  upper  cava  is  to  be  divided  above  the  entrance 
of  the  vena  azygos,  and  its  lower  part  is  to  be  thrown  down. 
By  the  removal  of  some  fibrous  and  fatty  tissues  and  lymphatic 
glands,  the  right  part  of  the  plexus,  in  which  the  cervical 
branches  of  the  sympathetic  and  pneumo-gastric  nerves  of  the 
light  side  are  united,  will  be  seen  in  front  of  the  trachea,  above 
the  right  branch  of  the  pulmonary  artery.  The  offsets  to  the 
heart  should  be  followed  downwards  on  the  trunk  of  the  pulmo- 
nary artery  ;  and  those  to  the  lung  should  be  traced  along  the 
right  branch  of  that  vessel. 

To  lay  bare  the  part  of  the  plexus  into  which  enter  the  cervical 
branches  of  the  sympathetic  and  vagus  ner\'es  of  the  left  side  of 
the  body,  the  arch  may  be  cut  through  a  second  time,  to  the  left 
of  the  junction  of  the  ligamentum  arteriosum  with  it ;  and  that 
ligament  is  to  be  divided,  so  as  to  allow  the  transverse  part  of 
the  arch  to  be  turned  upwards  with  the  great  vessels  attached. 
The  lymphatic  glands  and  the  areolar  and  fatty  tissue  being 
cleared  away  from  the  plexus  as  on  the  opposite  side,  the  nerves 
are  to  be  followed  downwards,  chiefly  to  the  posterior  coronary 
plexus  of  the  heart. 
Deep  cardiac  Deep  cardiac  plexus.  This  large  centre  is  situate  between  the 
trachea  and  the  arch  of  the  aorta,  above  the  branches  of  the  pul- 
monary artery.  In  it  are  united  the  cardiac  nerves  of  the 
ganglia  of  the  sympathetic  of  both  sides  of  the  neck,  except  the 
highest  nerve  of  the  left  side  :  and  all  the  cardiac  branches  of 
the  vagus  nerves  in  the  neck  and  chest,  with  the  exception  of 
the  lowest  cervical  cardiac  branch  of  the  left  side.  From  it 
nerves  are  furnished  to  the  heart  and  lungs. 
two  partft.  The  several  nerves  entering  the  plexus  are  not  intermingled  in 
1ft    ^       &  ganglionic  mass  in  front  of  the  trachea ;  but  those  of  the  ri^t 
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«de  unite  together  on  the  corresponding  paT](  of  the  air  tube,  and 
*9ho8e  of  the  left  half  of  the  neck  have  a  like  junction  on  their 
side. 

The  right  part  of  the  plexus  is  placed  above  the  right  branch  Risri^t  part, 
of  the  pulmonary  artery,  and  receives  the  nerves  of  the  right     ^  **""    ' 
fade,  viz.  the  cardiac  nerves  of  the  sympathetic  in  the  neck  ;  the 
cardiac  branches  of  the  trunk  of  the  vagus,  both  in  the  neck  and 
chest ;  and  the  cardiac  offsets  of  the  recurrent  branch. 

The  branches  of  this  half  of  the  plexus  are  distributed  mostly  Branches  to 
to  the  right  side  of  the  heart,  and  pass  downwards  before  and  JSromuy 
behind  the  right  branch  of  the  pulmonary  artery  :  those  in  front  x^^cus. 
nmning  on  the  trunk  of  the  pulmonary  artery  to  end  in  the 
anterior  coronary  plexus  (p.  357);  and  the  nerves  behind  supply 
the  right  auricle  of  the  heart.     Offsets  are  also  sent  laterally  on  a  few  «>  to 
the  branch  of  the  artery  to  the  root  of  the  lung.  "^^  ofiung. 

The  left  half  of  the  plexus  lies  close  to  the  ligamentum  arte-  Left  part : 
riosmn,  and  rather  on  the  left  of  the  trachea.     In  it  are  collected  entertog  it 
the  cardiac  nerves  of  the  sympathetic  ganglia  of  the  left  side  of 
the  neck,  except  the  highest ;    and  numerous  and  large  branches 
of  the  left  recurrent  nerve  of  the  vagus. 

Nerves  descend  from  it  to  the  heart  around  the  left  branch  Oflfsete  end 
and  trunk  of  the  pulmonary  artery,  and  after  supplying  nerves  narypl^u* 
to  the  left  auricle,  terminate  in  the  posterior  coronary  plexus 
(p.  368).     A  considerable  offset  is  directed  forwards  by  the  side 
of  the  ligamentum  arteriosimi  to  the  superficial  cardiac  plexus  ; 
and  some  nerves  reach  the  left  anterior  pulmonary  plexus  by  *nd  Jn  root 
passing  along  the  branch  of  the  pulmonary  artery.  ^   ™^* 

Termination  of  the  cardiac  branches  of  the  gangliated  cord  of  other  car- 
ihe  sympathetic  nerve  of  the  neck  (p.  122).     Entering  the  chest  from'thV*" 
on  each  side,  over  or  beneath  the  subclavian  artery,  they  join  the  '*®<^^- 
deep  cardiac  plexus,  with  the  exception  of  the  left  superficial 
cardiac  branch. 

On  the  right  side.  Usually  there  are  only  two  cardiac  nerves  Two  right 
entering  the  thorax  on  this  side,  for  the  highest  nerve  is  blended  pioxua.*^** 
commonly  with  one  of  the  others.  The  middle  and  inferior 
nerves  pass  beneath  the  subclavian  artery  to  the  right  half  of  the 
deep  cardiac  plexus  :  they  communicate  with  the  branches  of  the 
recurrent  laryngeal  nerve  of  the  vagus  at  the  root  of  the  neck, 
or  in  the  upper  part  of  the  thorax,  as  well  as  with  one  another. 

On  the  left  side  the  superficial  or  highest  cardiac  nerve  passes  One  left 
for  the  most  part  over  the  arch  of  the  aorta,  and  ends  in  the  ^pj^cial, 
superficial  cardiac  plexus  ;  it  may  give  a  branch  beneath  the  arch  others  the 
to  the  deep  plexus.     Only  one  other  nerve  may  be  seen  entering 
the  left  side  of  the  deep  cardiac  plexus,  for  oftentimes  the  middle 
throws  itself  into  the  lower  cardiac  nerve. 
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THE   TRACHEA   AND   THE   LUNG. 

TV)  aee  the         Dissection,    To  see  the  bronchi  or  the  diyisions  of  the  air  tube 

Se^^SioM  ^  ^®  ^"^^  ^^  *^®  l^>^g>  i*  ^^'^  ^  necessary  to  remove  the  pulmo- 
nary artery  with  its  branches,  and  the  pulmoQary  veins.  When 
the  transverse  part  of  the  aich  of  the  aorta,  'vdiieh  has  been 
already  cut  through,  is  turned  to  one  side,  the  dissector  will  be 
able  to  clear  away  the  bronchial  glands,  the  nerves,  and  the 
fibrous  tissue  from  the  part  of  the  trachea  in  the  thorax,  and  from 
the  branches  into  which  it  bifurcates. 

The  TRACHEA,  or  the  air  tube,  reaches  from  the  larynx  to  the 
lungs,  and  lies  on  the  front  of  the  spinal  column.  The  tube 
begins  at  the  lower  end  of  the  larynx,  opposite  the  fifth  cervical 
vertebra  ;  and  it  ends  commonly  at  the  third  dorsal  vertebra  by 
dividing  into  two  pieces  (bronchi),  one  for  each  lung;  but  its 
point  of  splitting  may  be  a  vertebra  lower. 

Its  connections  in  the  neck  are  described  at  p.  126,  and  its 
structure   at  p.  176.     The  part   in  the  thorax   remains  to  be 
studied. 
Its  connec-        ^^  ^^6  thorax  the  trachea  is  situate  with  the  great  vessels  in 
tions  in  the  the  space  between  the  pleural  bags.     Here  it  is  covered  by  the 
arch  of  the  aorta,  by  the  innominate  and  left  carotid  arteries,  and 
by  the  cardiac  plexus  of  nerves.     Behind  the  air  tube  is  the 
oesophagus,  which  is  slightly  inclined  to  the  left  near  the  arch  of 
the  aorta.     On  the  right  side  are  the  vagus,  and  the  innominate 
artery  for  a  short  distance  after  this  has  passed  over  the  trachea ; 
and  on  the  left  side  lie  the  left  subclavian  artery,  and  the  vagus 
with  its  recurrent  branch. 
Bronchi  lie        '^^  bronchi,  or  the  branches  of  the  air  tube,  are  contained  in 
to  Oie  roots  the  roots  of  the  lungs,  and  are  surrounded  by  vesselsy  glands,  and 
nerves.     Near  the  lung  each  is  divided  into  as  many  primary 
are  like  the  pieces  as  there  are  lobes.    In  their  structure  and  form  the  bronchi 
fSm**  *"    resemble  the  windpipe,  for  they  are  round  and  cartilaginous  in 
front,  but  flat,  and  muscular  and  membranous  behind.     Their 
position  behind  the  other  pulmonary  vessels  has  been  described 
at  page  35 1  ;  but  the  characters  of  each  are  now  to  be  noticed. 
The  right         The  right  branch  is  about  an  inch  in  length,  and  is  larger  than 
^flfeiB  from  the  left ;  it  passes  outwards,  on  a  level  with  the  fourth  dorsal 
vertebra,  beneath  the  arch  of  the  aorta  and  the  upper  cava,  and 
above  the  right  pulmonary  artery :  the  vena  azygoe  arches  over  it 
left  branch.       The  left  branch,  about  two  inches  long,  is  directed  obliquely 
downwards  through  the  arch  of  the  aorta,  and  joins  the  root  of 
the  left  lung  a  vertebra  lower  than  on  the  opposite  side.     In  this 
Coune  and   course  the  tube  lies  on  the  oesophagus  and  thoracic  duct,  and  the 
connections,  descending  aorta  ;  it  is  at  first  below  the  level  of  the  correspond- 
ing pulmonary  artery. 
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Dissection.  The  lungs  are  to  be  removed  now  from  the  body  in  Remove  the 
^Kider  that  their  physical  characters  and  their  structure  may  be  ^^^8*- 
learnt :  they  can  be  detached  as  soon  as  the  vessels  of  the  root 
4ure  cut  through. 

The  remains  of  the  heart  and  pericardium  are  to  be  taken  Tuke  away 
«way  afterwaids.     For  their  removal  the  inferior  cava  is  to  be  J^^Jf ^ 
divided,  and  the  pericardium  to  be  detached  from  the  surface  of  dium. 
the  diaphragm  ;  in  removing  the  pericardium,  the  dissector  should 
be  careful  not  to  injure  the  parts  contained  in  the  interpleural 
space  in  front  of  the  spine. 

Physical  Characters  op  the  Lung.  The  surface  of  the  lung  Surface  of 
is  smooth  and  shining,  and  is  invested  by  the  pleura.     Through  J^J^jJ . 
the  serous  covering  the  mass  of  the  lung  may  be  seen  to  be 
divided  by  septa,  into  small  irregularly-eized  pieces  or  lobules,  la  marked 
On  looking  closely  at  it,  especially  at  a  thin  margin,  the  texture  **^j  ^J^ 
will  be  perceived  to  be  composed  of  minute  ceUs.  cells. 

The  tint  of  the  lung  varies  with  age.     In  infancy  the  colour  Colour 
is  a  pale  red ;  but  in  the  adult  the  texture  becomes  grayish,  and  ^^  ^*^ 
presents  here  and  there  dark  gray  spots  or  lines  of  pigment, 
whose  shade  deepens  with  increasing  age,  and  becomes  even  black 
in  old  people.     After  death,  the  colour  of  the  posterior  border  Accidental 
may  be  bluish-black  from  the  accumulation  of  blood.  colour. 

To  the  touch  the  lung  is  soft  and  yielding,  and  on  a  section  ConaiBteiice. 
the  pulmonary  substance  will  appear  porous  and  spongy  ;  but  the 
lung  which  is  deprived  of  air  by  pressure  has  a  tough  leathery 
feeL  In  the  ordinary  condition  of  the  limg,  slight  pressure  with  Cwpitatlon, 
the  thumb  and  finger  drives  the  air  from  the  containing  cells 
through  the  pulmonary  structure,  and  produces  the  noise  known 
as  crepitation.  If  the  lung  contains  serum,  a  frothy  red  fluid 
will  run  out  when  it  is  cut 

The  texture  of  the  lung  is  very  elastic  ;  this  elasticity  causing  and  elaati- 
the  organ  to  diminish  greatly  when  the  thorax  is  opened,  and  to  ^^^' 
expel  air  that  may  be  blown  into  it. 

The  specific  gravity  of  the  lung  varies  with  the  conditions  of  speciAc 
dilatation  and  collapse,  or  of  infiltration  with  fluid.     When  the  8"ivity, 
polmonary  substance  is  free  from  fluid,  and  filled  with  air,  it 
floats  in  water  ;  but  when  it  is  quite  deprived  of  air  it  is  slightly 
heavier  than  water,  and  sinks  in  that  fluid.     The  weight  of  the  and  weight 
lung  is  influenced  greatly  by  the  quantity  of  fluid  or  other  *^  *^  ^**^' 
TnttiAriftl    contained  in  its   texture ;  ordinarily  it   varies  from 
eighteen  to  twenty-one  ounces,  and  the  right  lung  ia  about  two 
ounces  heavier  than  the  left.     In  the  male  the  lungs  are  laiger, 
and  slightly  heavier  than  in  the  female. 

Dissection,  By  tracing  the  large  branches  of  the  bronchi,  and  Follow 
the  bloodvessels  and  nerves  into  the  lung,  the  mode  of  branching  ^SSo^t^ 
of  the  air  tubes  will  be  apparent ;  and  by  inflating  a  part  of  the  ^«  ^^^^' 
lung,  the  cellular  stracture  may  be  seen.     But  the  arrangement 


;.si  M>Si:<  TJnX    oF    TIIK   THORAX. 

of  the  ym»all  air  cells  about  theii'  tube,  and  the  disposition  of  the 
different  vessels,  cannot  be  ascertained  without  fine  ii\|ectiap8  and 
a  microscope. 
Outline  of        Structure  of  thsXuno.  l%e  spongy  pulmonary  tissue  oon- 
mentoof  the  "^^  ^^  minute  recesses  or  cells,  in  which  the  smallest  brancbet 
lung.  Qf  the  air  tube  terminate ;  and  the  mass  of  the  Imig  is  fonned  by 

the  collection  of  those  cells  into  small  groups  or  lobules,  and  by 
the  aggregation  of  the  lobules  into  larger  mass^  or  lobes.  Each 
lobule  is  distinct  from  its  fellows,  and  is  furiushed  with  its  air 
tube  and  nerves,  and  with  its  own  set  of  vessels  eoncemed  in  the 
function  and  nutrition. 
Covering  The  parts  of  the  limg  are  united  by  a  serous  covering,  pro- 

Uyen.      ^  longed,  continuously  over  the  surface  ;  and  by  a  subserous  layer 
of  areolar  tissue  which  penetrates  into  the  interior,  subdividing 
it  into  pieees.     These  several  parts  are  exandned  more  in  detail 
below. 
Serous  Serous  mid  svbserous  cowriiig$.  The  coat   dcipved  from  the 

covering      pleura  is  thin  and  transparent,  and  forms  an  entire  capsule  for 
the  lung,  except  at  the  root  where  the  vessels  enter.     The  sub- 
tissue,  serous  areolar  layer  contains  fibres  of  elastic  tissue,  and  not  only 
covers  the  surface,  but  extends  inwards,  establishing  the  division 
of  the  mass  into  lobules  :  where  it  separates  the  lobules  it  is 
named  interlobular  tissue,  and  is  free  from  fat 
Branches  of       BronchicU  branches  in  the  lung.  When  a  bronchus  is  followed 
to Uwiung^  into  the  pulmonary  structure  it  is  foimd  to  divide  generally  ui  a 
■  binary  order,  and  to  diminish  in  size  at  each  subdivision,  xmtil 
till  they  end  one  terminal  offset  appertains  to  a  lobule.     In  the  lobule  the 
to  cells.        ^\yQ  i^ag  a  diameter  of  ^  to  -g^  of  an  inch.     When  this  last 
degree  of  diminution  is  arrived  at,  the  tube  gives  origin  to  the 
air  cells. 
Diffiorence         The  larger  bronchial  branches  have  the  same  composition  as 
the  trachea,  but  they  are  roimd  in  the  lung,  instead  of  being 
hemispherical  as  in  the  trachea.     The  smallest  branches  want 
some  of  the  elements  found  in  the  larger  bronchi ;  and  those 
from  which  the  cells  spring  are  irregular  in  shape,  appearing  to 
be  spaces  amongst  the  cells  rather  than  tubes  with  continuous 
walls. 
Changes  to        Changes  in  the  bronchi.  The  modifications  of  the  component 
jdr  tube       parts  of  the  bronchial  divisions  are  the  following : — The  piscet 
e  ung.  ^y  cartUagey  which  are  arranged  in  a  line  in  the  trachea,  become 
broken  up  in  the  smaller  bronchial  tubes,  and  are  scattered  over 
Pieces  of      the  wall  as  irregular  fragments.     Becoming  thinner  and  smaller 
***''**'■«••      as  the  subdivision  of  the  air  tube  proceeds,  they  at  last  disappear. 
Fibrous  and  ^^^  ^^  absent  from  the  terminal  branches.     The  fibrous  and 

elastic  eUistic  tissues  of  the  bronchial  tubes  are  continued  to  the  air 

ttstue. 

cells.     In  the  small  cell-bearing  branches,  the  bundles  of  elastic 
(issue  are  diffused ;  and  much  diminished  in  strength,  blend  with 
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'^htf  fibrous  or  areolar  to  form  the  waS*  The  muscular  fibres  m  Muscular 
^^he  bade,  or  the  trachea  are  diffused  over  the  inner  surfiEu^e  of  the 
^^iiallerlnNiiehi,  where  they  have  an  annular  arrangement ;  they 
^^Ltend  beypnd  the  limit  of  the  pieitee  of  cartilage,  but  they  cease 
^^bere  the  cells  begin  to  be  formed.  The  mucous  menibrane  be-  Muooui 
^^^wnee  thinner  w  it  extends  onwards  in  the  bronchial  pieces,  and  ™«™*>'*"**' 
^^  finally  contixnied  to  the  'cells,  where  it  is  transparent.  Its 
^^thelium  is  columnar  and  ciliated  in  the  bronchial  tubes,  but 
^^  changed  to  squamous  or  laminar  in  the  air  ceUs. 

LobuUs  and  lobes.  A  lobule  is  a  cluster  of  air  cells  around  a  Lobulea, 
^enninal  branch  of  the  air  tube.     Varying  in  size  and  shape,  the  fonned. 
^^bule  is  invested  by  areolar  tissue,  and  possesses  its  own  ofiset 
^jf  the  air  tube,  as  well  as  distinct  branches  of  vessels  and  nerves. 
Trhe  larger  masses  of  the  lung,  viz.  lobes,  are  produced  bj  the  Lobee. 
aggregation  of  the  lobules. 

The  air  ceUs  are  the  little  recesses  or  dilatations  connected  with  Nature  and 
the  smaUest  branches  of  the  air  tube.     They  are  polyhedral  in  JSJ^^?"® 
foim,  except  on  the  surface  of  the  lung,  and  are  distinct  one  from 
another,  save  through  the  channel  of  the  air  passage.     The  ceUs  ^^^^^^ 
aie  clustered  in  groups  around  the  terminal  branches  of  the  air 
tube,  with  which  they  communicate  by  large  orifices ;  and  are 
situate  along  the  sides  and  at  the  extremity.     In  size  these  small  ^^*^ 
spaces  vary  from  -^^  to  y^th  of  an  inch,  but  they  are  larger  on 
^  tai£ace  and  at  the  edges  than  in  the  deeper  parts  of  the  limg. 
The  cell  wall  is  formed  by  areolar  and  elastic  tissue,  and  is  lined  Structure. 
by  a  transparent  mucous  membrane  possessing  laminar  epithe- 
liunL*     Beneath  the  mucous  lining  is  a  network  of  capillaries  of 
the  pulmonary  vessels. 

Ykssels  of  the  Luno.  Two  sets  of  vessels  are  furnished  to  Veaaeia  of 
the  lung,  one  being  concerned  in  its  function,  the  other  in  the  ^^^^^^^^fi^- 
nutrition.    The  vessels  conveying  blood  to  the  lung  to  be  aerated, 
and  carrying  that  fluid  away  after  it  has  been  subjected  to  the 
respiiatory  process,  are  named  pulmonary.      The  vessels  con- 
ne^ed  with  the  nutrition  of  the  texture  are  called  bronchiaL 

The  fuLmmyary  artery  divides  like  the  bronchus  which  it  ac-  Puimofnary 
companies  to  the  lobule.  At  the  lobule  the  afterial  branch  is  "^®^ 
minutely  subdivided,  and  its  ramifications  enter  the  interlobidalr 
fiaBore  to  end  in  the  cell  wall  in  the  following  way  : — Over  the 
bottom  of  the  cell  they  form  a  very  fine  capillary  network,  and 
al  the  circumference  they  give  rise  to  a  circular  vessel ;  and  the 
didea  of  several  cells  (about  twelve)  communicate  with  each 
other. 

The  fuhrumary  veins  begin  in  the  vascular  network  before  and  vein. 
mentioned.      The  twigs  issuing  from  the  several  lobules  are 

Some  good  obsenreis  deny  the  existence  of  uT  •pithelial  lining  to  the 
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destitute  of  valves,  and  ore  united  in  larger  tubes  which  course 
to  the  root  of  the  lung.  Although  the  small  lobiilar  branches  of 
the  arteries  remain  separate  from  one  another,  the  corresponding 
veins  anastomose  together. 

The  bronchial  arteries  enter  the  lung  on  the  air  tube,  and 
supply  deep  branches  to  the  bronchial  tubes  and  the  contiguous 
glands,  to  the  large  bloodvessels,  and  to  the  interlobular  areolar 
tissue  of  the  lung.  On  the  smallest  air  tubes  minute  branches 
anastomose  with  offsets  of  the  pulmonary  arteries. 

Superficial  tortuous  offsets  of  the  artery  ramify  beneath  the 
pleura,  forming  a  capillary  network. 

The  bronchial  vein  b^ins  by  roots  corresponding  with  the 
superficial  and  deep  branches  of  the  artery.  Leaving  the  lung 
at  liie  root,  the  vein  ends  differently  on  .opposite  sides  of  the 
body  (p.  387). 

Nerves  and  lymphatics.  The  lung  receives  nerves  from  the  vagus  J 
and  the  sympathetic,  and  the  offsets  follow  the  branches  of  the  -^ 
air  tube,  but  their  ending  is  uncertain.  Remak  describes  fimall  — 
ganglia  on  the  sympathetic  filaments.  The  lymphatics  of  the^ 
Lymphatica.  lung  are  both  superficial  and  deep,  and  enter  the  bronchial  glands^ 
at  the  root  of  the  limg. 

PARTS   ON   THE   SPINE   AND   THE   SYMPATHETIC   CORD. 

In  front  of  the  spinal  column  are  the  several  parts  lying  in. 
the  interpleural  space  of  the  posterior  half  of  the  mediastinum, 
viz.,  the  aorta,  azygos  veins,  thoracic  duct,  CBsophagus,  and 
splanchnic  nerves. 

Dissection,  The  thoracic  duct  should  be  found  first  near  the 
diaphragm ;  here  it  is  about  as  large  as  a  crow  quill,  and  rests 
against  the  right  side  of  the  aorta :  this  slender  vessel  may  be 
injected  with  tallow. 

The  areolar  tissue  is  to  be  cleared  away  from  the  different 
parts  before  mentioned ;  and  the  azygos  or  intercostal  veins,  one 
on  the  right  and  two  on  the  left  of  the  aorta,  should  be  dissected. 
Next  follow  the  thoracic  duct  upwards  beneath  the  arch  of  the 
aorta,  and  along  the  oesophagus  beneath  ^e  pleura,  till  it  leaves 
the  upper  aperture  of  the  thorax. 

After  nusing  the  pleura  also  from  the  inner  surface  of  the  ribe, 
the  gangliated  cord  of  the  sympathetic  nerve  will  be  seen  lying 
along  the  side  of  the  spinal  column.  Branches  are  to  be  followed 
outwards  from  the  ganglia  to  the  intercostal  nerves ;  and  others 
inwards  over  the  bodies  of  the  vertebrse,  the  lowest  and  Uigest 
of  these  forming  the  three  trunks  of  the  splanchnic  nerves. 

The  DESCENDING  THORACIC  AORTA  Ib  the  part  o{  the  great 
systemic  vessel  above  the  diaphragm.  Its  extent  is  from  the 
lower  border  of  the  third  dorsal  vertebra  (the  left  8ide)|  where 
the  arch  ceases,  to  the  front  of  the  last  dorsal  vertebra. 
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Contained  in  the  interpleural  space  in  front  of  the  spine,  the  Coune, 
Tessel  is  rather  curved,  lying  at  its  upper  part  on  the  left,  but 
"below  odl  the  front  of  the  spinal  column.     Beneath  it  are  the 
Tertebr»  and  the  smaller  azygos  veins.     In  front  of  the  vessel  is  aifd  connec- 
the  root  of  the  left  lung  with  the  pericardium.     On  the  left  side  ^°°*' 
it  is  covered  throughout  by  the  pleura ;  and  on  the  right  side  are 
the  oesophagus  and  the  thoracic  duct,  though  near  the  diaphragm 
the  gullet  is  placed  over  the  aorta. 

The  branches  of  the  vessel  are  distributed  to  the  surroimding  Branchos. 
parts,  and  are  named  from  their  destination,  viz.  bronchial,  peri- 
cardial, oesophageal,  mediastinal,  and  intercostal 

The  bronchial  arteries  supply  the  structure  of  the  lungs,  but  Arteries  of 
their  number  and  place  of  origin  are  liable  to  vary.     These  ***®  ^^** 
vessels  adhere  to  the  posterior  part  of  the  bronchial  tubes,  and  Distribu- 
enter  the  lung,  in  which  they  ramify  (p.  386) ;  they  give  some  '^^^ 
twigs  to  the  bronchial  glands  and  the  oesophagus. 

For  the  left  lung  there  are  two  arteries  (superior  and  inferior),  Two  left, 
which  arise  from  the  front  of  the  aorta  at  a  distance  from  each  other. 

The  artery  of  the  right  lung  arises  in  common  with  one  of  the  one  right. 
left  bronchial  arteries  (superior),  or  from  the  first  intercostal 
artery  of  the  right  side. 

Bronchial  veins.  A  vein  issues  from  the  root  of  each  lung,  and  Vein  of  the 
ends  in  the  foUowing  manner  :— the  right  joins  the  larger  azygoe  ^^• 
vein ;  and  the  left  ends  in  the  superior  intercostal  vein  of  its 
own  side. 

The  j)ericardial  branches  are  some  irregular  twigs,  which  are  Pericardial 
famished  to  the  posterior  part  of  the  cardiac  covering. 

(Esophageal  branches  arise  at  different  points  of  the  aorta,  and  (BMyphageal 
are  four  or  five  in  number.     Ramifying  in  the  gullet,  the  vessels  "*^<^*^**- 
anastomose  with  one   another;    above  they  conmiunicate  with 
branches  of  the  inferior  thyroid  artery  near  the  pharynx,  and 
below,  with  twigs  of  the  coronary  artery  of  the  stomach. 

Small  mediastinal  branches  (posterior)  supply  the  areolar  tissue  Mediastinal 
and  the  glands  in  the  interpleural  space.  ""*°  ®*' 

The  intercostal  arteries  are  commonly  nine  on  each  side,  and  intensostai 
are  famished  to  the  same  number  of  lower  intercostal  spaces :  to 
the  upper  two  spaces  branches  are  supplied  from  the  intercostal  Number. 
artery  of  the  subclavian  trunk.     These  small  vessels  arise  from  Course  to 
the  posterior  part  of  the  aorta,  and  run  outwards  on  the  vertebrae,  JjISS**** 
beneath  the  cord  of  the  sympathetic  nerve,  to  the  intercostal 
spaces,   where  each   divides   into   an  anterior  and  a  posterior 
branch.      In  this   course  the  upper  arteries  have  a  somewhat 
oblique,  and  the  lower  a  transverse  direction ;  and  as  the  aorta  Ri^bt, 
liea  on  the  left  of  the  spine  the  right  vessels  are  the  longest,  and  ^'^^^ 
pass  beneath  the  oesophagus,  the  thoracic  duct,  and  the  azygos 
vein.     Many  twigs  are  supplied  to  the  bodies  of  the  vertebrae 
on  which  they  lie. 
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The  anterior  branchy  the  laiger  of  the  two,  continues  onwards 
between  the  muscular  strata  nearly  to  the  anterior  third  of  the 
intercostal  space,  where  it  ends  in  two  branches  that  anastomose 
with  the  intercostal  arteries  of  the  internal  mammaiy  (p.  270). 
At  first  the  artery  lies  in  the  middle  of  the  intercostal  space, 
but  near  the  angle  of  the  rib  it  ascends  to  the  upper  boundaiy. 
It  is  placed  beneath  the  pleura  and  a  fascia  between  the  inter- 
costal muscles,  and  rests  on  the  external  intercostal  layer. 
Accompanying  the  artery  are  the  intercostal  nerve  and  vein, — 
the  vein  being  conmionly  above,  and  the  nerve  below  it ;  but  in 
the  upper  spaces  the  nerve  is  at  first  higher  than  the  arteiy, 
though  it  soon  takes  its  place  below. 

Branches  are  famished  to  the  layers  of  intercostal  muscles  and 
the  ribs.  About  the  centre  (from  front  to  back)  of  the  intei^ 
costal  space  a  superficial  twig  accompanies  the  cutaneous  nerve. 

The  highest  artery  of  the  aortic  set  of  intercostals  anasto- 
moses with  the  superior  intercostal  branch  of  the  subclavian 
artery ;  and  the  lowest  (below  the  true  ribs)  enter  the  abdominal 
wall,  and  anastomose  with  the  arteries  of  that  part. 

The  posterior  branch  turns  backwards  between  a  vertebra  and 
an  ascending  costo-transverse  ligament,  and  is  distributed  in  the 
back.  As  it  passes  by  the  intervertebral  foramen  it  furnishes  a 
small  spinal  branch  to  the  vertebrse  and  the  spinal  cord.  (See 
Vessels  op  the  Spinal  Cord.) 

The  intercostal  vein  resembles  closely  the  artery  in  its  course 
and  branching.  Near  the  head  of  the  rib  it  receives  a  contri- 
buting dorsal  branch,  and  then  joins  an  azygos  vein. 

The  superior  intercostal  artery  of  the  subclavian  trunk  is  re- 
ferred to  in  the  dissection  of  the  neck  (p.  75).  Descending  over 
the  neck  of  the  first  rib,  external  to  the  ganglion  of  the  sympa- 
thetic, it  supplies  a  branch  to  the  first  intercostal  space :  con- 
tinuing to  the  second  space,  which  it  supplies  in  like  manner,  it 
ends  by  anastomosing  with  the  upper  aortic  branch. 

Each  intercostal  offset  from  it  divides  into  an  anterior  and  a 
posterior  branch,  like  the  arteries  from  the  aorta. 

The  vei7i  accompanying  the  artery  opens  into  the  innominate 
vein  of  the  same  side.  On  the  left  side  the  superior  intercostal 
vein  is  formed  by  branches  from  the  two  or  three  highest  spaces ; 
it  is  joined  by  the  left  bronchial  vein,  and  ends  in  the  left  inno- 
minate vein,  after  crossing  the  arch  of  the  aorta. 

The  INTERCOSTAL  or  AZTGOs  VEINS  are  two  in  number  on  the 
left,  and  one  on  the  right  side,  and  receive  branches  correspond- 
ing with  the  offsets  furnished  by  the  thoracic  aorta. 

The  right  or  larger  aaygos  begins  in  the  lumbar  veins  cm  the 
right  side  of  the  spine,  and  its  origin  is  described  with  the 
vessels  of  the  abdomen.  It  enters  the  thorax  through  the  aortic 
opening  of  the  diaphragm,  and  ascends  on  the  right  side  of  the 
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thoracic  duct,  over  the  intercostal  arteries  and  the  bodies  of  the 
TertebrsB.     Opposite  the  third  intercostal  space  the  vein  arches  and  joins 
forwards  above  the  root  of  the  right  lung,  and  enters  the  superior  J^JJ*^'"^ 
cava  as  this  vessel  pierces  the  pericardium.     Its  valves  are  very 
incomplete,  so  that  blood  may  flow  either  way ;  and  the  intra- 
spinal and  intercostal  veins  may  be  injected  through  it. 

Branches.  In  this  vein  are  collected  the  intercostals  of  the  BrancheA 
right  side  below  the  upper  two  spaces ;  some  of  the  intercostals  i*^*"^8  ^*- 
of  the  left  side  of  the  thorax,  through  the  left  azygos  veins ;  and 
some  small  oesophageal,  mediastinal,  and  vertebral  veins,  with  the 
bronchial  vein. 

By  means  of  the  right  vein  the  inferior  communicates  with  the  Use  of  vein. 
superior  cava,  so  that  blood  may  reach  the  heart  from  the  lower 
part  of  the  body,  or  the  opposite,  if  one  of  the  cavse  should  be 
obstructed. 

The  left  lower  azygos  vein  (smaller)  begins  in  the  abdomen  in- Loft  lower, 
the   lumbar  veins  of  the   left   side   of  the  vertebral*  colunm. 
Entering  the  thorax  along  with  the  aorta,  or  through  the  cms  of  ^^^^'^  ^^ 
the  diaphragm,  the  vein  ascends  on  the  left  of  the  aorta  as  high  *    omen, 
as  the  seventh  or  eighth  dorsal  vertebra,  where  it  crosses  beneath  ends  in 
that  vessel  and  the  thoracic  duct  to  end  in  the  right  azygos.  J^^. 
It  receives  the  four  or  five  lower  intercostal  veins  of  the  left  side,  Branches. 
and  some  oesophageal  and  mediastinal  branches. 

The  left  upper  azygos  vein  (Breschet),  is  formed  by  offsets  from  Left  upper 
the  spaces  between  the  superior  intercostal  and  the  highest  bra&ch  ^y^o^  ▼«"». 
of  the  lower  azygos.      Receiving  three  or  four  branches,  the 
trunk  either  joins  the  lower  azygos  of  its  own  side,  er  crosses 
the  spine  to  open  separately  into  the  right  vein. 

The  (ESOPHAGUS  or  gullet  is  a  hollow  muscular  tube  which  <Eaophagua 
extends  from  the  pharynx  to  the  stomach.     The  cervical  part  ef 
the  tube  has  been  described  at  page  127,  and  the  thoracic  part  is 
now  to  be  examined. 

Entering  the  thorax  rather  to  the  left  of  the  middle  line,  the  in  the 
gullet  is  directed  beneath  the  arch  of  the  aorta,  and  reaches  the  wher^it 
middle  of  the  spine  about  the  fourth  or  fifth  dorsal  vertebra,  um  in  fWmt 
From  that  spot  it  is  continued  through  the  greater  part  of  the  ***  *^®  ■?*"*• 
interpleural  space  on  the  right  of  the  aorta ;  but  at  the  lower  !*■■*• . 
part  of  the  thorax  it  takes  a  position  over  the  aorta,  to  gain  the  diaphragm. 
CBSophageal  opening  of  the  diaphragm. 

Ab  far  as  the  aortic  arch  the  oesophagus  lies  beneath  the  Part*  cover- 
trachea,  though  it  is  inclined  somewhat  to  the  left  of  the  air  ^  ^ 
tube ;  beyond  the  arch  it  is  crossed  by  the  left  bronchus,  and 
is  concealed  by  the  pericardium  as  far  as  the  diaphragm.     At 
the   upper  part  of  the  thorax  the  gullet  rests   on   the  longus  beneath  it. 
colli  muscle  and  the  vertebrae ;  but  below  the  arch  of  the  aorta 
it  is  separated  from  the  spine  by  the  intercostal  vessels ;  and 
iMtly  it  lies  on  the  aorta.     Laterally  it  touches  the  left  ]^\«at^ 
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above  the  arch,  and  both  plenrsB  below ;  but  more  on  the  right 
aide  than  the  left.  Below  the  situation  of  the  bronchus  the 
pneumo-gastric  nerves  surround  the  oesophagus  with  their 
branches,  and  above  the  same  spot  the  thoracic  duct  is  in  contact 
with  it  on  the  left. 

Structure,  If  a  piece  of  the  gullet  be  removed  and  distended 
WY^  cotton  wool,  it  will  be  easy  to  show  a  muscular,  fibrous, 
and  mucous  coat,  one  within  another. 

The  muMvIar  coat  is  thick  and  strong,  and  consists  of  two 
layers  of  fibres ;  of  which  the  external  is  longitudinal,  and  the 
internal  circular  in  direction,  like  the  muscular  tunic  of  the 
other  parts  of  the  alimentary  tube.  In  the  upper  third  of  the 
oesej^iagus  the  fibres  are  red,  and  have  striated  or  voluntary 
muscular  fibres  mixed  with  involuntary ;  but  below  that  spot 
the  striated  fibres  graduaUy  disappear,  the  colour  becoming 
paler  with  their  absence,  and  only  involuntary  muscular  fibres 
remain. 

The  external  layer  is  formed  of  parallel  longitudinal  fibres, 
which  form  an  entire  covering,  and  end  below  on  the  stomach. 
The  fibres  begin  opposite  the  cricoid  cartilage  (p.  138)  ;  and  at 
intervals  varying  from  h^  an  inch  to  an  inch  and  a  half,  they 
are  connected  with  tendinous  points  (^'^  to  ^'^  of  an  inch  long, 
and  -j-Q  wide)  like  the  fibres  of  the  rectus  abdominis  muscle. 

The  internal  layer  of  circular  fibres  is  continuous  above  with 
the  fibres  of  the  pharynx  ;  they  are  more  oblique  at  the  middle 
thasi  at  either  end  of  the  oesophagus. 

Thefihrous  layer  is  situate  between  the  muscular  and  mucous 
coats,  and  attaches  the  one  to  the  other  loosely. 

The  mucous  coat  or  lining  will  be  seen,  on  cutting  open  the 
tube,  to  be  firm,  and  reddish  in  colour  above  but  pale  below. 
It  is  very  loosely  connected  with  the  muscular  coat,  and  is 
thrown  into  longitudinal  folds  when  the  (esophagus  is  contracted. 
Lining  the  interior  is  a  thick  layer  of  scaly  epithelium  ;  and  the 
surface  is  studded  with  minute  papillae. 

Some  compound  glands  (oesophageal)  are  scattered  along  the 
tube  ;  at  the  lower  part  of  the  gullet  they  are  most  numerous, 
and  fonn  a  ring  (cardiac)  close  to  the  stomach. 

Lymphatics  of  the  Thorax.  In  the  thorax  are  lymphatic 
vessels  of  the  wall  and  the  viscera,  which  enter  collections  of 
glands,  and  end  in  one  or  other  of  the  two  lymphatic  ducts. 
Besides  these,  the  large  thoracic  duct  traverses  the  thorax  in  its 
course  from  the  abdomen  to  the  neck. 

Lymphatic  glands.  Along  the  course  of  the  internal  mammary 
artery  is  a  chain  of  sternal  or  mediastinal  glands,  which  receive 
lymphatics  from  the  front  of  the  chest,  the  thymus  body,  the 
j>ericardium,  and  the  upper  surfaces  of  the  diaphragm  and  liver. 

On  each  aide  of  the  spine,  near  the  heads  of  the  ribs,  as  well 


THORACIC  DUCT.  391 

between  the  intercostal  muscles,  is  a  set  of  intercostal  glands 
ibr  the  reception  of  the  lymphatics  of  the  posterior  wall  of  the 
thorax. 

At  the  division  and  along  the  side  of  the  trachea  are  numerotiB  Bronchial 
hnmchial  glands,  through  which  the  lymphatics  of  the  lung  pass; 
and  beneath  the  arch  of  the  aorta  are  a  few  cardiac  glands,  to  «nd  cardiac, 
which  the  lymphatics  of  the  heart  are  directed. 

Along  the  side  of  the  aorta  and  cesophagus  is  a  chain  of  iEaophageal 
(Esophageal  glands,  which  are  joined  by  the  lymphatics  of  the 
OBBophagus,  and  communicate  with  those  of  the  lungs. 

The  thoracic  duct  is  the  main  channel  by  which  the  lymphatic  Thoradc 
and  lacteal  fluid  of  the  lower  half  of  the  body,  and  of  the  upper   "*^* 
half  of  the  left  side  of  the  body,  is  conveyed  into  the  blood. 
The  duct  begins  in  the  abdomen  in  an  enlargement  (chyli  recep-  begins  in 
taculum),  and  ends  in  the  left  subclavian  vein  of  the  neck.     It  nien*and 
is  about  eighteen  inches  in  length,  and  is  contained  in  the  thorax  en^in 
except  at  its  origin  and  termination.     It  has  the  undermentioned 
connections  : — 

Entering  the  cavity  on  the  right  of  the  aorta  and  through  the  Connections 
same  opening,  the  duct  ascends  on  the  right  side  of  that  vessel,  ^gnx. 
as  high  as  the  arch.  Opposite  the  second  dorsal  vertebra  it 
passes  beneath  the  aortic  arch  and  the  left  subclavian  artery, 
and  is  applied  to  the  left  side  of  the  oesophagus,  on  which  it  is 
conducted  to  the  neck.  Lastly,  at  the  lower  part  of  the  neck 
the  duct  arches  outwards,  as  before  described  (p.  124),  to  open 
into  the  left  subclavian  vein. 

In  this  course  the  tube  is  oftentimes  divided  in  two,  which  May  be 
nnite  again  ;  or  its  divisions  may  even  form  a  plexus.     Near  its  <^^<*®<*- 
tennination  it  is  frequently  branched.    It  is  provided  with  valves  is  furnished 
at  intervals,  like  a  vein  ;  and  these  are  in  greatest  number  at  the  ^^  'calves, 
upper  part.     Occasionally  the  duct  may  be  placed  on  the  left 
instead  of  the  right  side  of  the  aorta. 

Branches.  In  the  thorax  the  duct  receives  the  lymphatics  of  ReoeiTos 
the  left  half  of  the  cavity,  viz.,  from  the  sternal  and  intercostal  ^SSci™ 
glands ;  also  the  lymphatics  of  the  left  lung,   left  side  of  the 
heart,  and  trachea  and  cesophagus. 

The  right  lymphatic  duct,  though  not  in  the  thorax,  is  formed  Bight  duct 
mainly  by  the  large  branches  received  from  the  viscera  of  that 
cavity.     It  is  a  short  trunk  at  the  lower  part  of  the  neck,  about  is  in  the 
half  an  inch  in  length,  and  opens  into  the  angle  of  imion  of  the  ^^ 
subclavian  and  jugular  veins  of  the  same  side  (p.  76).     Its  open- 
ing is  guarded  by  valves. 

Branches,  Into  this  trunk  the  lymphatics  of  the  right  upper  J*™**^ 
limb,  and  right  side  of  the  head  and  neck  pour  their  contents,  ^^e- 
In  addition,  the  lymphatics  of  the  right  side  of  the  chest,  right  [^^^^ 
Inng  and  right  half  of  the  heart,  and  some  from  the  right  lobe 
of  the  liver,  after  passing  through  their  respective  glands,  \nii\A 
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into  a  few  large  trunks,  which  ascend  beneath  the  innominate 
vein  to  Teach  the  duct  in  the  neck. 

Structure  of  ike  ducts.  The  wall  of  each  tube  resembles  that  of 
the  bloodvessels  in  structure  (see  p.  125).  It  has  an  external 
stratum  of  fibrous  tissue ;  an  inner  layer  of  elastic  fibres  covered 
by  epithelium ;  and  a  middle  coat  of  circular  fibres  as  in  the 
arteries. 

Cord  of  the  Sympathetic  Nervb.  The  thoracic  part  of 
each  gangliated  cord  of  the  sympathetic  nerve  lies  on  the  side 
of  the  spinal  column,  and  is  placed  over  the  heads  of  the  ribs  and 
the  intercostal  vessels.  The  ganglia  on  it  are  usuaUy  twelve, 
one  being  opposite  each  dorsal  nerve,  but  this  number  varies 
much.  The  upper  ganglion  is  the  largest;  and  the  last  two 
are  rather  anterior  to  the  line  of  the  others,  being  situate  on  the 
side  of  the  bodies  of  the  corresponding  vertebra).  In  the  chest 
the  sympathetic  nerve  is  covered  by  the  pleura ;  aud  it  is  con- 
tinuous above  and  below  with  the  cord  in  the  neck  and  abdomen. 

Each  ganglion  furnishes  external  branches  to  communicate 
with  the  spinal  nerves,  and  internal  for  the  supply  of  the  viscera. 

External  or  connecting  branches.  Two  offsets  pass  outwards 
from  each  ganglion  to  join  a  spinal  nerve  (intercostal).  In  the 
branches  of  communication  both  spinal  and  sympathetic  nerve 
fibres  are  combined ;  but  one  consists  almost  entirely  of  spinal, 
and  the  other  nearly  altogether  of  sympathetic  nerve  fibres. 

The  internal  or  visceral  branches  differ  in  size  and  distribution, 
according  as  they  are  derived  from  the  upper  or  lower  six  ganglia. 

The  upper  six  are  very  small,  and  are  distributed  to  the  aorta, 
and  the  vertebrae  with  the  ligaments.  Mr.  Swan  describes  a 
plexus  as  formed  in  front  of  the  spine  by  the  union  of  the 
branches  of  opposite  sides.  From  the  third  and  fourth  ganglia 
offsets  are  sent  to  the  posterior  pulmonary  plexus. 

The  loxoer  six  are  larger  and  much  whiter  than  the  others, 
and  are  united  to  form  visceral  or  splanchnic  nerves  of  the 
abdomen :  these  are  three  in  number  (large,  small,  and  small- 
est), and  pierce  the  diaphragm  to  end  in  the  solar  and  renal 
plexuses. 

The  great  splanchnic  nerve  \b  a  large  white  cord,  which  receive 
roots  apparently  from  only  four  or  five  ganglia  (sixth  to  th( 
tenth),  but  its  fibres  may  be  traced  upwards  on  the  knotted  coic 
as  high  as  the  third  ganglion.  Descending  on  the  bodies  of  th4 
vertebrae,  it  pierces  the  fibres  of  the  cms  of  the  diaphragm,  anc 
ends  in  the  semilunar  ganglion  of  the  abdomen. 

At  the  lower  part  of  the  thorax  the  nerve  may  be  divided  int< 
large  bundles  ;  and  it  may  present  a  ganglion,  or  more  than  an< 
on  its  fibres. 

The  small  splanchnic  nerve  b^;in8  in  the  tenth  and  eleventl 
ganglisi,  or  in  the  intervening  cord ;  and  in  the  thorax  it  com 
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mimicates  sometimes  with  the  great  splanchnic.  It  is  transmitted  J<*"  ^celiac 
inferiorly  through  the  cms  of  the  diaphragm,  and  enters  the  part 
of  the  solar  plexus  by  the  side  of  the  coeliac  artery. 

The  imallest  splanchnic  nerve  springs  from  the  last  ganglion,  Smallest 
and  accompanies  the  other  nerves  through  the  diaphragm.     In  SSTta"*** 
the  abdomen  it  ends  in  the  renal  plexus.     This  nerve  may  be  "^ai 
absent,  and  its   place  will  be  then  taken  by  an  offset  of  the  ^  **"** 
preceding. 

Parts  in  the  upper  aperture  of  the  thorax.  The  relative  position  Parts  in  the 
of  the  several  bodies  entering  or  leaving  the  thorax  by  the  upper  J^*"  ^P®* ' 
opening  may  be  now  observed. 

In  the  middle  line  lie  the  trachea  and  the  cesophagus  witb  the  in  middle 
remains  of  the  thymus  gland.     In  front  of  those  bodies  are  the  ^^' 
lower  ends  of  the  stemo-hyoid  and  stemo-thyroid  muscles  with 
layers  of  the  cei^vical  fascia  ;  and  behind  the  gullet  and  windpipe 
is  the  longus  colli  muscle.     Between  the  two  tubes  is  the  re- 
current nerve  of  the  left  side. 

On  each  side  the  bag  of  the  pleura  and  the  apex  of  the  lung  On  each 
project  into  the  neck ;  and  in  the  interval  between  the  pleura 
and  the  trachea  and  oesophagus,  are  placed  the  vessels  and  nerves 
passing  from  the  thorax  to  the  neck,  or  in  the  opposite  direction. 
Most  anteriorly  on  both  sides  lie  the  innominate  vein,  and  the  Partly  tLe 
phrenic  and  pneumo-gastric  nerves;  but  further  back  the  vessels  ^3f  rides 
and  nerves  next  met  with  are  different  on  the  two  sides  : — On  g^^  partly 
the  right  side  come  the  innominate  artery  and  the  cardiac  nerves ;  "<>*• 
but  on  the  left  side  are  situate  the  left  common  carotid  artery, 
the  thoracic  duct,  and  the  left  subclavian  artery  with  the  cardiac 
nerves  in  order.     Lastly,  altogether  behind  on  each  side  are  the 
first  intercostal  nerve,  the  cord   of  the   sympathetic,   and  the 
superior  intercostal  %^ry. 

PARIETES   OF   THE   THORAX. 

Between  the  ribs  forming  part  of  the  thorax,  are  lodged  the  soft  rarts 
two  layers  of  intercostal  muscles,  with  the  intervening  nerves  and  ^^hSSjc. 
arteries ;  and  inside  them  lies  a  thin  fleshy  layer  behind,  the 
infiracoetals.     At  the  base  of  the  thorax  is  the  diaphragm,  which 
bounds  the  cavity  in  this  direction. 

The  INFRACOSTAL  MUSCLES  are  small  slips  of  fleshy  fibres,  which  infracoetal ; 
are  situate  on  the  inner  surface  of  the  ribs,  where  the  internal  po«***«^ 
intercostals  cease.    Apparently  part  of  the  inner  intercostals,  they  attaoh- 
arise  from  the  inner  surface  of  one  rib,  and  are  attached  to  the  "^^  ' 
upper  border  and  internal  surface  of  the  rib  next  succeeding. 

They  are  uncertain  in  number,  but  there  may  be  ten :  they  irregokri- 
aie  smaller  above  than  below,  and  the  upper  and  lower  may  pass    ^ 
over  more  than  one  space. 

Action,  This  thin  layer  causes  the  ribe  to  approach  one  aaothfix.^  ^«a. 
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diminishing  the  size  of  the  thoracic  cavity,  and  acts  thuB  as  an 
expiratory  muscle. 

Intercostal  Muscles.  The  anterior  part  of  the  muscles  has 
been  described  in  the  dissection  of  the  upper  limb  (p.  268).  The 
posterior  part  of  the  same  muscles  may  be  now  examined  from 
the  inner  side. 

The  inner  muscle  is  fixed  to  the  margin  of  the  ribs  bounding 
the  intercostal  space.  Beginning  at  the  sternum,  it  reaches  back- 
wards only  to  the  angle  of  the  ribs  in  the  middle  spaces,  but 
higher  and  lower  the  muscular  fibres  approach  nearer  the  spine. 
Where  the  fibres  cease,  a  thin  fascia  is  continued  backwards 
over  the  outer  muscle.  The  inner  surface  is  lined  by  the  pleura, 
and  the  opposite  surface  is  in  contact  with  the  intercostal  nerve 
and  vessels. 

External  muscle.  Between  the  posterior  border  of  the  internal 
muscle  and  the  spine,  when  the  fascia  and  the  infracostal  muscles 
have  been  removed,  the  external  intercostal  muscle  will  be  seen. 
Its  borders  are  fixed  to  the  contiguous  margins  of  two  ribs,  and 
its  fibres  cross  those  of  the  inner  intercostal  layer.  Whilst  this 
muscle  extends  backwards  to  the  tubercle  of  the  rib,  it  does  not 
reach  farther  forwards  than  the  cartilages,  as  before  said  (p.  268). 

Action.  The  use  of  the  intercostal  muscles  in  respiration  is 
given  in  page  269. 

Dissection.  In  a  few  spaces  the  internal  intercostal  muscle  may  be 
cut  through,  and  the  intercostal  nerve  and  artery  traced  outwards. 

The  INTERCOSTAL  NERVES  are  the  anterior  primary  branches 
of  the  dorsal  nerves.  Twelve  in  number,  they  occupy  the  inter- 
costal spaces,  without  communicating  in  a  plexus  ;  and  the  last 
is  placed  below  the  twelfth  rib. 

The  following  diflference  subsists  betwee||  the  upper  and  the 
lower  nerves :  the  upper  six  lie  between  the  ribs,  and  are  con- 
fined to  the  wall  of  the  thorax  ;  whilst  the  lower  six  are  prolonged 
into  the  abdominal  wall  where  the  ribs  cease  in  front. 

Upper  six.  At  first  the  nerv^  lie  between  the  pleura  and  the 
external  intercostal  muscle,  with  an  artery  and  vein ;  but  they 
enter  soon  between  the  intercostals,  and  extend  forwards  to  the 
middle  line  of  the  body.  Near  the  head  of  the  rib  each  is  joined 
by  filaments  from  the  sympathetic.  In  its  course  each  supplies 
branches  to  the  intercostal  muscles  and  the  ribs,  as  well  as  cuta- 
neous ofisets  to  the  surface ;  these  are  described  in  the  dissections 
of  the  upper  limb  and  wall  of  the  abdomen. 

There  are  some  deviations  in  the  first  and  second  nerves  from 
the  general  arrangement  above  specified. 

The  first  nerve  ascends  in  front  of  the  neck  of  the  highest  rib, 
and  ends  in  the  brachial  plexus.  Before  it  leaves  the  chest  it 
supplies  to  the  first  intercostal  space  a  branch  which  extends  for- 
wards  in  the  place  of  the  iateicostal  nerve,  funiishing  muscular 
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ofisets,  and  becomes  cutaneous  by  the  side  of  the  sternum.    There  Has  not 
is  not  any  lateral  cutaneous  branch  from  the  first  nerve,  except  ^JSJioua 
in  those  cases  in  which  the  second  is  not  as  large  as  usuaL  branch. 

The  second  nerve  may  extend  a  considerable  way  on  the  wall  Second 
of  the  chest  before  entering  between  the  intercostal  muscles,  and  '""^* 
may  ascend  even  to  the  first  space.     It  is  remarkable  in  having 
a  very  large  lateral  cutaneous  branch  (p.  255).     In  front  it  ends 
like  the  others. 

Upper  surface  of  the  diaphragm.  The  centre  of  the  muscle  is  Upper  sur- 
tendinous,  and  the  sides  are  fleshy.     In  contact  with  the  upper  JSMhragm 
sarfJEtce  are  the  lungs  on  the  sides,  and  the  pericardium  in  the  p^rta  in 
middle.     The  phrenic  vessels  and  nerves  enter  this  surface,  ex-  contact 

.       with  it. 

temal  to  the  pericardium.     In  the  diaphragm  are  the  following  ^^^^^ 
apertures  : — one  for  the  ccsophagus  and  the  pneumogastric  nerves,  in  it 
a  second  for  the  vena  cava,  a  third  for  the  aorta  with  the  tho- 
nusic  duct  and  the  vena  azygos,  and  a  fourth  for  the  splanchnic 
nerves.     Beneath  it  the  sympathetic  passes  into  the  abdomen. 

The  arch  of  the  diaphragm  towards  the  thorax  has  been  before  Curve, 
referred  to  (p.  347). 

Directiorts.  The  dissector  of  the  thorax  now  waits  while  the  The  dfaseo- 
examination  of  the  back  is  made.     Afterwards  he  is  to  learn  the  back  is  now 
ligaments  of  the  ribs  and  spine  :  a  notice  of  these  will  be  found  "^*^®- 
in  the  following  Section. 


Section  II. 


LIGAMENTS  OF  THE  TRUNK. 

The  ligaments  of  the  vertebrae,  ribs,  and  sternum,  are  included 
in  this  Section. 

Akticulation  op  the  Ribs.  Each  sternal  rib  is  united  to  the  a  rib  i* 
spinal  column  on  the  one  side,  and  the  sternum  on  the  other,  by  ^*?ertl^*^ 
three  sets  of  ligaments,  viz.,  one  between  the  head  of  the  bone  *>™  and  the 
and  the  bodies  of  the  vertebrae;  a  second  from  the  neck  and 
tubercle  to  the  transverse  processes  of  the  vertebrae ;  and  a  third 
between  the  cartilage  and  the  sternum.     The  asternal  ribs  will 
want  the  last  articulation. 

Dissection.  For  the  purpose  of  examining  the  ligaments  between  To  see  ll^- 
ihe  rib  and  the  vertebrae,  take  a  piece  of  the  spinal  colunm  with  Sl?Verte- 
three  or  four  ribs  attached.     After  removing  the  intercostal  and  *»™ '» 
other  muscles,  and  the  loose  tissue  from  the  surfeice  of  the  bones, 
the  student  will  be  able  to  define  the  following  imdermentioned 
ligaments  passing  from  the  head  and  neck  of  the  rib  to  the  bodies 
and  transveTBe  processes  of  the  vertebr». 


linmoDU 


Kg.  72." 


The  ligamente  attaching  llii;  lwL.i1  ..uiil.i..'.  !■■  iIj-  lil'  .ii-l 
rtemum  are  to  be  diseeuted  on  the  part  of  tliu  tliui.ix  ih.a  ^^.l~ 
removed  in  opening  the  cavity, 

LiaAHENTB  OF  THE  Uead  of  the  Ri&  Where  the  head  of 
the  rib  ia  received  into  a  hollow  in  the  bodies  of  two  contignooB 
veitebne,  the  articulation  ia  provided  with  two  retaining  liga- 
ments— coato-vertebral  and  inteiarticabr,  and  with  two  aynovial 

The  cotto'verUbTal  ligaTMiU  (fig.  72, '),  named  itdlatt  &om  its 
form,  ia  composed  of  radiating  fibiee,  and  is  placed  in  front  of  the 
joint.  Attached  by  one  end  to 
the  rib,  it  is  divided  at  the  otli^ 
into  three  Bets  of  fibres : — The 
upper,  the  largest,  ascends  to 
the  body  of  the  vertebra  above 
the  rib  head ;  the  lower  de- 
Bcends  to  the  vertebra  below  the 
head ;  and  the  central  port  is 
imited  with  the  fibro-caitilage 
between  the  vertebno. 

Where  the  rib  is  in  contact 
with  only  one  vertebra,  aa  in 
the  first,  eleventh,  and  twelfth, 
the  ligament  has  but  two  sets 
of  fibres.  Directed  forwards 
from  the  rib,  its  chief  fibres  in 
those  three  joints  are  fixed  into 
the  boiiy  of  that  vertebra  which 
is  touched  by  the  costal  head  ; 
whilst  the  ascending  band  is 
attached  to  the  body  of  the 
vertebra  immediately  above,  so 
that  in  the  first  rib-joint  the  ascending  band  is  conttnued  t«  the 
last  cervical  vertebra. 

The  interajiicalar  Ugament  will  be  seen  when  the  stellate  is 
divided.  It  ia  a  short  thin  band  of  fibro-cartilage,  which  is 
attached  on  one  side  to  the  ridge  separating  the  articular  soi- 
faces  on  the  head  of  the  rib,  and  on  the  other  to  the  fibro-carti- 
lage between  the  vertebno.  In  the  joints  of  the  first,  eleventh 
and  twelfth,  where  the  rib  is  not  in  contact  with  the  interveit' 
bral  substance,  the  Lgament  is  absent 

Synovial  iae$.  There  ore  two  sacs  in  the  articulation,  one  ' 


*  IdgamsDts  of  the  riba  and  nrtcbrK  (Bouger;).—!.  Anterior  lipn 
of  the  bodies  of  the  Tertsbra.  2.  lAtenl  port  of  the  anterior  ligamei 
the  ipine.  S.  IJgament  (stellate)  between  ths  vertebra  aad  head  of 
rib,     4.  Ascending  costc-tiMiaverse  ligament     S.  tntenpinons  li^m 


LIOAHENTS  OF  THE  BIBS. 

each  aide  of  the  intemrticulaj*  ligament.  In  the  three  joints 
before  mentioned  (let,  lltb,  and  ISth)  there  ia  but  one  aac 

MoDemenU.  In  the  coeto-reTtehral  articulation  theie  ie  a  gliding 
of  the  rib  up  and  down,  and  forwaida  and  backwards.  Thia 
movement  ia  more  limited  in  the  eeren  fiiBt  riba  which  sie  fixed 
to  the  Btemnm  than  in  the  othera ;  and  is  greatest  in  the  laat  two, 
in  conaequence  of  the  ribs  being  &ee  anteriorly,  and  not  fixed 
behind  by  a  joint  to  the  tianaverae  proceaa. 

During  the  increase  and  decrease  of  the  chest  the  body  of  the 
rib  ia  rotated  out  and  in,  aroimd  a  line  subtending  the  arc  of  the 
drde  of  which  its  fore  part  is  a  aegment.  The  degree  of  motion 
ia  greatest  in  the  longest  ribs. 

IdOAUENTB  OK  THE  Neck  AND  TUBERCLE.  Thiee  ligunents 
(coeto-tranBVelse)  pass  from  the  neck  and  tubercle  of  the  rib  to 
two  tranaverae  proccssea.  And  there  is  a  eynoTial  eac  between 
the  rib  and  its  tranaverae  prooeaa. 

The  anterior  t/>eto-tran>verit  ligament  (6g.  72, ']  is  larger  and 
longer  than  the  othera.  It  aacenda  team  the  upper  edge  of  the 
neck  to  the  transverse  process  of  the  upper  of  the  two  Tertebne 
with  which  the  head  orticulatea  :  it  is  wanting  in  the  first  rib. 
Between  this  ligament  and  the  vertebra  the  posterior  branches 
of  the  intercostal  artery  and  doisal  nerve  pass  backwaida ;  and 
externally  it  ia  continuous  with  the  fibrous  membrane  between 
the  atnta  of  the  intercostal  muacles. 

The  potUrior  cwfo-tmiwtwrae  (fig,  73, ')  ia  placed  at  the  poate- 
rior  aspect  of  the  rib.  It  is  a  abort  bond  of  fibres  between  the 
rough  part  of  the  tubercle  and  the  tip  of  the  transverse  process 
of  tie  lower  of  the  two  veitebne  touched  by  the  rib-head.  This 
band  is  longest  in  the  lowest  two  articulations. 

The  middle  or  inUroMteoiu  coito-tranmene  is  placed  horizontally 

Pig.  73.* 


between  the  neck  of  the  rib  and  the  tronsvetse  process  with 


398 


DISSECTION  OF  THE  THORAX. 


In  the  two 
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which  the  tubercle  articulates  (fig.  73,  *).  It  will  be  best  seen 
by  sawing  horizontally  through  ike  rib  and  the  transverse  process. 
Its  fibres  are  mixed  with  reddish  areolar  tissue. 

In  the  lowest  two  ribs  the  interosseous  costo-transverse  blends 
in  one  band  with  the  posterior  costo-transverse  ligament. 

Synovial  sac.  If  the  posterior  ligament  is  divided,  a  synovial 
membrane  will  be  exposed  in  the  joint  between  the  tubercle  of 
the  rib  and  the  transverse  process. 

In  the  lowest  two  ribs,  which  do  not  touch  the  transvene 
processes,  the  synovial  sac  Is  absent. 

Movement,  In  the  motion  of  the  rib,  the  bone  glides  upwards 
and  downwards  on  the  articular  facet  of  the  transverse  process ; 
and  the  degree  will  be  limited  by  the  surrounding  costo-trans- 
verse ligaments. 

LiOAMENTS  OF  THE  CosTAL  CARTILAGES.  The  costal  Carti- 
lages of  the  true  ribs  are  imited  to  the  sternum  by  a  fibrous 
capsule,  which  covers  a  synovial  membrane  ;  and  externally  they 
are  joined  to  the  osseous  part  of  the  rib.  Some  of  the  lower 
cartilages  touch  each  other  and  are  connected  together  by  fibrous 
bands  with  synovial  membranes. 

In  the  chondro-stemal  articulation  (fig.  38,  *),  the  cartilages 
are  received  into  the  depressions  on  the  side  of  the  sternum,  and 
are  fixed  in  their  position  by  a  capsule  of  surroimding  fibres. 
In  front  and  behind  the  capsule  are  thickened  bands,  which 
have  been  described  as  anterior  and  posterior  ligoArMfnU. 

Between  the  cartilage  and  the  bone  is  a  synovial  membrane. 

In  the  joint  of  the  second  cartilage  there  is  an  interarticular 
ligament,  as  in  the  head  of  the  rib,  which  joins  the  cartilage 
between  the  pieces  of  the  sternum.  A  synovial  sac  exists  on 
each  side  of  the  interarticular  ligament. 

A  separate  band  of  fibres  passes  between  the  cartilage  of  the 
seventh  rib  and  the  xiphoid  cartilage,  and  is  named  cosUxcijhM 
ligament. 

Costal  cartilage  with  the  rib.  The  bony  part  of  the  rib  is 
hollowed  to  receive  the  costal  cartilage,  and  the  only  investing 
membrane  between  the  two  is  the  periosteum  of  the  rib. 

Costal  Cartilages  to  one  Another.  The  contiguous  suiiiBkces 
of  the  costal  cartilages  from  the  sixth  to  the  ninth  are  connected 
by  ligamentous  fibres  ;  and  each  articulation  is  provided  with  a 
synovial  m^embrane. 

Movement.  There  is  only  a  limited  gliding  motion  in  the 
chondro-stemal  and  the  interchondral  articulations.  The  second 
rib-cartilage  joint  is  the  most  moveable  ;  and  that  of  the  first  is 
generally  obliterated  soon  after  manhood. 

tranHverse  process.  3.  The  stellate  or  cosio-vertebral  ligament  5.  Poste- 
rior costo-ti-ansvense  ligament  6.  Middle  costo-traosvene  or  iateroneouB 
ligament 
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The  cartilages  of  the  three  first  false  ribs  being  united  onlj  bj  and  false 
bands  of  fibrous  tissue,  are  freer  to  move  than  those  which  are        ^*** 
attached   to   the  sternum ;    and  the  lowest  two  are  the  least 
fixed  of  all. 

Abticulation  of  the  Sternum.  As  the  two  pieces  of  the  union  of 
bone  are  imited  by  cartilage  without  any  synovial  membrane,  Jjj^^ 
the  kind  of  articulation  is  sometimes  named  synchondrosis. 

The  upper  piece  of  the  sternum  is  connected  to  the  lower  by 
an  intervening  piece  of  cartilage,  and  the  articulation  is  strength- 
ened by  anterior  and  posterior  longitudinal  fibres. 

Movement,  In  articulations  through  the  means  of  cartilage,  as  Motion 
here  and  in  the  pelvis,  there  is  very  little  motion  to  be  pei>  "^^^ 
ceived  even  when  the  osseous  pieces  are  forcibly  pulled  by  the 
hands. 

Articulation  op  the  Vertebile.  The  vertebrae  of  the  spinal  Two  sets  of 
oolunin   are   imited   together  by  two   sets   of  ligaments^ — one  uSte  th? 
for  the  bodies  and  the  other  for  the  arch  and  processes.  vertebrw. 

Along  the  spinal  colunm  the  ligaments  have  a  general  resem- 
blance, and  one  description  will  suffice  except  for  those  between 
the  first  two  vertebrsQ  and  the  head,  and  in  the  pelvis. 

Dissection,   After   the   articulations   of    the   ribs   have   been  How  to  see 
examined,  the  same  piece  of  the  spinal  column  will  serve  for  the  J^^^nS.^ 
preparation  of  the  ligaments  of  the  bodies  of  the  vertebrae.     The 
anterior  ligament  of  the  bodies  will  be  defined  with  very  little 
trouble,  by  removing  the  areolar  tissue. 

It  is  supposed  that  the  spinal  canal  has  been  opened  to 
examine  the  spinal  cord,  and  that  the  posterior  ligament  of  the 
bodies  of  the  vertebrae  is  laid  bare  ;  but  if  the  canal  should  not 
be  open,  the  neural  arches  of  the  vertebrae  are  to  be  removed  by 
sawing  through  the  pedicles. 

The  remaining  ligaments  between  the  neural  arches,  spines, 
and  articular  processes  of  the  bones  may  be  dissected  on  the  piece 
taken  away  in  opening  the  spinal  canal. 

Ligaments  of  the  Bodies  of  the  Vertebile.  The  bodies  of  The  bodies 
the  moveable  vertebrae,  except  the  first  and  second,  are  united  JJ?."*^***^ 
by  an  anterior  and  a  posterior  common  ligament,  with  an  inter- 
vening piece  of  fibro-cartilage. 

The  anterior  common  ligament  (fig.  72,  *)  reaches  from  the  Anterior 
atlas  to  the  sacrum  :  it  is  widest  opposite  the  lumbar  vertebrae,  ^^^t, 
and  is  narrowed  upwards.     Its   outline   is  uneven,  for   it   is  width, 
broader  over  the  bodies  of  the  vertebrae  (*),  than  on  the  interver- 
tebral substance  ;  and  if  the  ligament  be  cut  across  at  intervals 
it  will  be  foimd  to  be  thickest  opposite  the  hollow  part  of  the  snd  thick- 
body  of  each  vertebra.  ****"  * 

Its  fibres  are  longitudinal  in  direction,  and  consist  of  a  super- 
ficial and  a  deep  layer.  By  detaching  parts  of  the  ligament,  the 
superficial  fibres  will  be  seen  to  reach  three  or  more  yertebrss^  V«i^^:t^ 
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whilst  the  deep  extend  &om  bone  to  htme,  A  greater  laaaber 
of  the  fibres  ore  attached  to  the  interreTtebral  fibro'«aitilage8 
than  to  the  bones ;  and  more  ore  fixed  to  the  Duugms  than  the 
centre  of  the  body. 

The  peiterior  eonunon  ligament  (Gg.  74),  is  contained  in  the 
I  spinal  canal,  lying  on  the  poe4«Tior  surface  of  the  veitefane,  and 
extends  from  the  sacrum  to  the  occipital  bone.  This  ligunext 
ii  wide  above,  and  diminishes  in  size  downwards,  just  the  oppo- 
site of  the  anterior.  In  the  neck  it  is  looee,  and  extends  all 
across  the  bodies.  In  the  back  and  loins  it  is  a  thin  nairow 
band,  which  sends  off  on  each  aide  a  pointed  process  to  be 


Kj.  74.' 


Kg.  76.t 


Coan«-       attadied  to  the  pedicle  of  the  neural  arch  ;  and  it  is  wider  oppo- 

""'  site   the  intervertebral  discs  than   on    the   bodies,  bo   that  the 

marina  are  dentate  in  those  regions  of  the  spine.      One  surlace 

of  the  ligament  is  in  contact  with  the  dura  mater  j  and  between 

the  opposite  surface  and  the  vertehtie  are  laif^  intraspinal  veins. 

Attub-  Its  fibres  are  snpetficial  and  deep  as  in  the  anterior  ligament, 

SSi."'       "^^  *r«  "i"!*  closely  united  with  the  intervertebral  substance 

than  with  the  bone. 

Tansths  Diuectiffa.   To  see  the  intervertebral  snhetance,  the   anterior 

TOHThnii      ^^^  posterior  common  ligaments  must  be  taken  away.      One 

Hbrtuc*.    vertebra  should  be  detached  from  the  fihrocartilage  to  obtain  a 

horizontal  view  of  thia  structure  ;  and  two  other  vertebne  should 

be  sawn  vertically  to  see  the  difference  in  the  consistence  and 

arrangement  of  the  InnunEe. 

Intar-  The  interotrtArtd  mihttanet  (fig.  75, ']   is  placed  between  the 

IjrjS^JJL      contiguous  surfaces  of  the  bodies  of  the  vertebiw,  fojin  the  axis 

to  the  sacrum.    It  forms  a  flattened  disc  between  each  pair  <^  the 

*  Lumbar  TcTtabne,  «iUi  lie  posterior  oanmon  lijunent  of  the  bccUes. 

""■■  t  Intcmrtebra]  substance  of  the  lombw  itnon. — 1.  A  mperitcisl  lunlttft. 

2.  A  deeper  )t,jv.    Tb»  differmca  in  tha  oinetien  of  tha  flbna  of  tb« 
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veitebne,  and  ita  width  u  detennmed  'by  the  size  of  the  bones.  It  hu  tiie 
ia  connected  in  front  and  behind  with  the  anterior  and  poeterioi  J^ot 
common  ligaments,  and  on  the  sides  with  the  Bt«U&te  ligaments 
of  the  heads  of  the  ribs. 

These  dieca  are  thicker  between  the  lumbal   and  cendcal,  tbiclcaev; 
than  between  the  middle  dotsal  veitebne  ;  and  where  the  spinal 
column  ia  arched  forwards,  as  in  the  loins  and  neck,  they  aie 
deepest  at  the  anterior  edge,  being  wedge^haped.      The  thinnest  fonn ; 
piece  is  situate  between  the  second  and  third  cervical  vertebne, 
and  the  thickest  between  the  last  lumbar  and  the  sacrum. 

By  means  of  the  dissections  before  made,  the  intervertebral  ^]ji«tM«nt 
robataace  may  be  observed  to  consist  of  two  distinct  parts ; 
an  external,  firm  and  laminar,  and  an  internal,  soft  arul  elastic 
(fig.  76). 

The  outer  laminar  part  (fig.  77, ')  forms  more  thaa  half  of  ^^J^ 
the  disc,  and  is  composed  of  pieces  of  fibro-c&rtilage  alternating 
with  layers  of  fibrous  tissue.     All  the  strata  are  arranged  o 
within  another,  like  the  scales  of  an  onion,  and  are  connected  by  " 
their  edges  to  the  bodies  of  the  vertebne ;  but  all .  have  not  a 

Pig,  78.' 
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vertical  podtion,  for  whilst  the  outer  pieces  are  straight,  tbeiUnot 
inner  are  bent  with  the  convexity  outwards  (Humphry).     The  *"*'^i 
liiminai  do   not  form  complete  rings,  but  those  composed  of 
fibntis  tissue  reach   farther  than  ^oee  of  fibro-cartilt^ :  the 
free  ends  of  both  layen  overlap. 

Elach  layer  is  constructed  of  oblique  fibres ;  and  the  fibres  of  the  fibre*  it 
one  layer  are  directed  across  those  of  another  like  the  parts  oi enm.^*" 
the  letter  X  (fig.  7&).     This  disposition  of  the  fibres  will  be 

*  TertJol  section  of  tie  interreitcbml  inhstaiioe,  showing  its  '■"■i""' 
ecnditioD — 1.  Hoat  eiternal  Isjan.      2.  InnenuuK  layen.      3.  CenMU  ^ ' 
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beat  Been  on  the  discs  between  the  lumbar  Tertebrse  ;  and  it  mftj 
be  leodeted  evident  b7  diasectmg  layer  after  layer. 

The  central  or  pulpy  portioa  of  the  disc  (fig.  76, ')  is  very 
soft  and  elastic,  and  projects  when  two  veitebrte  and  the  inter- 
posed mass  are  sawn  through.  Placed  nearer  the  back  than  the 
front  of  the  disc,  it  ia  more  marked  in  the  loina  and  neck  titan 
in  the  doisal  region. 

It  has  a  yellowish  colour,  and  is  deficient  in  the  Btratifonn 
arrangement  bo  conspicuous  at  the  circumference.     Towards  tlie 
confines  of  the  two  portions  of 
''S  ''■  the     intervertebral      substance, 

there  is  an  alternating  arrange- 
ment  of  fibrous  tissue  and  fibro- 
cartilage,  though  the  former  ia 
gradudly  diminishing ;  but  to- 
waids  the  centre  a  loose  fibro- 
cartUaginous  material  pieponde- 
ratee,  and  amongst  it  are  spaca 
containing  fluid. 

The  Hurfacea  of  the  vettebHS 
in  contact  with  the  discs,  have  s 
cartilaginous  covering.  This 
may  be  seen  by  cutting  the  inter 
vertebral  substance  ftraa  the 
Over  the  centre  of  the  oeseous  surface  it  forms  a  con- 
tinuous layer,  but  towards  the  circumference  it  consists  of  sepa- 
rate pieces. 

Use.  The  intervertebral  substance  unites  together  the  vertebra 
so  firmly  as  to  prevent  displacement  of  those  bones  without 
ruptuie  of  it. 

By  means  of  the  central  elastic  part  the  revolving  motion  of 
one  bone  on  another  is  produced ;  and  the  extent  of  the  move- 
ment is  limited  by  the  circumferential  laminar  portion. 

Tlirough  the  wedge-shaped  form  of  the  disc  it  is  chiefly 
instnuueutal  in  giving  rise  to  the  convexity  of  the  spinal  column 
in  the  loins  and  neck  ;  and  through  ite  elasticity  it  modentcs 
tJie  effect  of  jara  or  shocks  transmitted  from  bone  to  bone. 

The  depth  of  its  several  pieces  amounts  to  about  a  fourth  of 
the  total  length  of  the  spinal  column ;  but  as  it  yields  uitda 
pressure,  the  height  of  the  body  will  be  shorter  from  half  an 
inch  to  an  inch  in  the  courae  of  the  day,  according  to  the  faUgne 
undci^one. 

LiQAHENTBOFTHBNECRALARCHAirDFRoCEBaEB.  The  several 
processes  of  the  vertebrae  have  special  uniting  ligaments  : — thus 
the  articular  processes  are  joined  by  a  capsule  and  a  synovial 
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membrene ;  the  neural  arches  are  connected  by  yellow  ligaments; 
the  Bpinous  proceeaes  have  one  band  along  the  tip  and  another 
between  their  borders ;  and  the  ttanavene  piocesaea  aie  provided 
with  interveiimg  banda  of  fibres. 

Ligament)   of   Articular  ■pnceitt*.    Between   the   articulating  To  tba 
processes  there  is    a  moveable  joint,   in  which   the   bones   are  JI[S^^,;aa 
covered  with  cartilage,  and  are  Eurroimded    by  a  loose  captular  '"'■ 
ligaffient  of  scattered  fibres  enclosing  a  tynovial  membrane.      In 
the  cervical  part  of  the  spine  the  capsular  ligaments  are  looser 
than  in  the  donal  or  lumbar  region. 

Movement.  With  such  flattened  articular  sut&ces  is  united  a  KatioD, 
gliding  of  one  bone  upon  another.      This  movement  is  least  ud  dagne. 
limited  in  the  neck,  the  loins,  and  the  lower  dorsal  vertebne. 

By  the  difference  in  the  shape  of  the  articulating  processes,  """  P"^ 
the  kind  of  motion  in  the  spine  is  determined ;  and  by  theii 
amngement  the  degree  is  limited, 
and  the  vertebne  are  partly  main-  '^B-  78." 

tained  in  lila.  In  dislocation  of 
the  spinal  column  they  are  gene- 
rally broken  before  a  vertebra  can 
be   dislodged   from  itd   imbricated 

Ligamenta  of  the  archei.  The  liga- 
nteata  rahfiava  (fig.  78,  ^,8o  named  < 
from  their  colour,  ore  situate  be- 
tween the  neural  arches  of  the 
veitebne,  and  close  the  spinal 
canal  behind.  Between  each  pair 
of  arches  are  two  somewhat  square 
ligaments,  one  for  each  half  of  the 
arch,  which  approach  one  another 
along  the  middle  line,  and  reach  on 
each  side  Irom  the  articular  process 
to  the  root  of  the  spinous  process. 

Each  consists  of  elastic  yellow  tissue, 
the  inner  surface  of  the  one,  bot  belov 
outer  surface  of  the  other  neural  arch. 

Between  the  first  two  vertebra  und  the  tsknll  there  are  special 
fibrous  ligaments  in  the  corresponding  situntiou  (see  p.  182.) 

Ligamaiti  of  the  tpines.   Along  the  tipa  ol  the  spinous  processes  Tbou  of  Uw 
of  the  dorsal  and   lumbar  vertebioj  ia  a  longitudinal  band  of  J^T,JJ2, 
fibres  (fig.  79, '), — the  lupratpinoui  lignmenL      It  is  thicker  in  tlp> 
the  lumbar  than  in  the  dorsal  region  of  the  spine,  and  is  formed 
by  superficial  and  deep  fibres  ;  the  former  reach  over  three  or 

*  An  inner  viav  of  the  neural  mbn  of  the  *«Tlebi«,  with  Uieir  iater- 
pOMd  ligkBientt. — 1.  and  2.  U^amaiU  subAara.     (Banrgerr  and  Jtna^t.) 


is  attached  above  to  Btmctim. 
o  the  upper  border  and 
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more  Bpines,  whilst  the  latter  paaa  from  bone  to  bone.  It  >■ 
cloself  united  with  the  tendcou  of  the  muscles. 

The  bond  called  Ugamentum  nuchK^  which  is  compani  a 
fibrouB  tissue,  takes  its  place  in  the  nect 

Along  the  spinal  column  there  are  also  thin  menibnnoas  tal'' 
tpmout  ligaments  (fig.  72,*),  which  leach  from  the  root  to  tbt 

Pig.  79.* 


tip  of  the  spinous  processes.     The  strength  of  these  hamli  it 
dependent  upon  the  interval  the;  fill ;  the;  are  more  mAil:ed  in 
the  lumbar  than  the  other  vertebne,  and  the;  aie  least  strong  in 
the  cervical  region. 
H  of  the      LigaTomii  of  the  tranei'trie  proeettei.   In  the  loins  the  Mir- 
"™    tranrntrte  ligammU  are  thin  membranous  bands  in  the  inter- 
vals between  the  processes.     In  the  dorsal  vert«bne  IJiey  aie 
round  bundles  of  fibres  (fig.  79, ').     And  in  llie  neck  the  fibres 
exist  onl;  at  the  apex  of  the  processes,  or  the;  may  be  wintiag 
here  and  there, 
imania        LioAMENTe  OF  SPECIAL  Vbbtsbrs.  The  ligaments  of  the  fint 
^^      two  cervical,  and  of  the  sacral  and  coccygeal  veitebn^  will  he 
given  with  the  dissections  of  the  neck  (p.  182)  and  the  pelvis 
(Section  vii) 
in  of  UovxuBNTH  Of  SpiNAL  CoLDMN.   The  Spinal  column  on  be 

'°^        bent  forwards,  backwards,  and  to  each  ude ;  and  can  be  rotated. 

*  tiigtunenta  of  the  proeenM  of  the  Tsrtebn^  uxl  ot  the  rilie.  (BhH' 
gaTj.y~'i,  Sapnapinoiu  bud  of  liguoent  2.  Ijgvncntnm  mbflawu. 
S.  Fostariot  cocto-bwurena  liguneot :  on  the  opposite  side  Um  band  hat 
baaa  ramoTed  isd  tlie  joint  apaoad.     4.  IntertnosTsm  ''grmmt. 


ClIAlTKll    V. 
DISSECTION    OF   THE   BACK. 


Directions,     According  to  the  mode  of  dividing  the  body,  the  Directions. 
flissection  of  the  back  may  be  allotted  to  one  student ;  or  it  may 
!)€  undertaken  conjointly  by  the  dissectors  of  the  head  and  upper 
limbs, — the  former  preparing  the  neck,  and  the  latter  making 
xeady  the  parts  in  the  dorsal  and  lumbar  regions. 

If  the  back  should  belong  to  more  than  one  student,  the  dis- 
sector of  the  upper  limb  may  attend  chiefly  to  the  paragraphs 
marked  with  an  asterisk  ;  and  the  dissector  of  the  neck  may 
study  specially  the  paragraphs  which  are  not  so  marked.  But  as 
many  of  the  dissections  in  the  earlier  stages  require  the  co- 
operation of  the  students  employed  on  the  same  side  of  the  body, 
a  general  attention  may  be  given  to  the  whole  by  each  student. 

The  dissector  of  the  abdomen  is  to  examine  the  arrangement  of 
the  fascia  lumborum,  after  the  first  layer  of  muscles  has  been 
learnt. 

Position,  For  this  dissection  the  body  lies  with  the  face  down-  Position  of 
waids ;  and  the  trunk  is  to  be  raised  by  blocks  beneath  the  chest  ^'^^y* 
and  the  pelvis,  so  that  the  limbs  may  hang  over  the  end  and 
sides  of  the  dissecting  table.     To  make  tense  the  neck,  the  head 
is  to  be  depressed  and  fastened  with  hooks. 

In  the  back  the  student  will  meet  with  successive  strata  of  strata  in 
large  muscles,  five  in  all,   amongst  which  vessels  and  nerves 
are  interspersed. 

Dissection.  The  first  step  in  the  dissection  is  to  raise  the  skin  To  raise  the 
in  two  flaps,  by  means  of  the  following  incisions : — One  cut  is  '  *^ 
to  be  made  along  the  middle  of  the  body  from  the  occipital  pro- 
tuberance to  the  back  of  the  sacrum.  Another  incision  is  to  be 
carried  from  the  last  dorsal  vertebra  to  the  acromion  process  of 
the  scapula.  The  flap  of  skin  above  the  last  cut  is  to  be  tamed 
outwards  by  the  dissectors  of  the  head  and  upper  limb. 

By  another  transverse  incision  opposite  the  iliac  crest,  the 
remaining  piece  of  integument  may  be  detached,  and  reflected  by 
the  dissector  of  the  upper  limb  in  the  same  direction  as  the 
other  flap. 
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Under  the  upper  flap  of  skiii  is  placed  the  trapezioB,  and 
underneath  the  lower  one  the  latissinius  dored  muscle. 

The  cutaneous  nerves  may  be  now  sought  in  the  superficial 
fatty  layer :  they  are  accompanied  by  small  cutaneous  arteries 
which  will  guide  the  student  to  their  position.  The  nerves  vary 
much  in  sise  in  the  different  parts  of  the  back,  and  their  number 
is  also  irregular :  as  a  general  rule,  there  is  one  opposite  each 
vertebra.  In  the  neck,  and  opposite  the  upper  part  of  the 
thorax,  they  will  be  best  found  near  the  spines  of  the  vertebrae, 
where  they  lie  at  first  beneath  the  superficial  layer  of  fat ;  but  at 
the  lower  part  of  the  thorax,  and  in  the  loins,  they  issue  in  a 
line  with  the  angles  of  the  ribs. 

The  cutaneous  branches  of  the  sacral  nerves  come  into  the 
dissection  of  the  lower  limb. 

Cutaneous  Nerves.  The  tegumentary  nerves  of  the  back  are 
derived  from  the  posterior  primary  branches  of  the  spinal  nerves. 
At  first  the  trunks  subdivide  amongst  the  deep  muscles  into  two 
branches,  inner  and  outer,  from  which  the  cutaneous  offsets  are 
derived, — ^being  at  one  spot  from  the  external,  and  at  another 
from  the  internal  branch.  Arteries  accompanying  the  greater 
number  of  the  nerves,  bifurcate  like  them,  and  furmsh  cutaneous 
offsets. 

Ceroital  nerves.  In  the  neck  the  nerves  are  derived  from  the 

dinner  of  the  two  pieces  into  which  the  primary  trunks  bifurcate : 

they  perforate  the  trapezius,  and  supply  the  neck  and  the  back  of 

the  head.     They  are  four  in  number,  viz.,  one  from  each  nerve, 

except  the  first  and  the  three  last. 

The  branch  of  the  second  nerve  is  named  large  occipital,  and 
accompanies  the  occipital  artery  to  the  back  of  the  head  (p.  8). 

The  branch  of  the  third  cervical  nerve  supplies  a  transverse 
offset  to  the  neck,  and  then  bends  upwards  to  the  lower  part  of 
the  head,  where  it  is  distributed  near  the  middle  line,  and  is 
united  with  the  great  occipital  nerve. 

*  Dorsal  nerves.  These  are  obtained  from  both  the  inner  and 
outer  offsets  of  the  primary  branches — the  upper  six  from  the 
inner,  and  the  lower  six  from  the  outer.  On  the  surface  they 
are  directed  outwards  in  the  integument  over  the  trapezius  and 
latissimus  dorsi  muscles. 

The  upper  six  perforate  the  trapezius  near  the  spines  of  the 
vertebrae ;  and  the  branch  of  the  second,  w^hich  is  larger  than  the 
rest,  reaches  as  far  as  the  scapula.  The  hwer  six  pierce  the  latis- 
simus dorsi  mostly  in  a  line  with  the  angles  of  the  ribs ;  they 
are  oftentimes  uncertain  in  number. 

*  Lumbar  nerves.  In  the  loins  the  nerves  are  derived  from  the 
outer  pieces  of  the  primary  branches,  and  only  from  the  first 
three ;  they  perforate  the  latissimus  dorsi  muscle  in  a  line  with 
the  outer  bonier  of  the  erector  spinse,  and  crossing  the  iliac  cieBt 
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of  the  umomiiute  bone,  ore  distributed  in  the  integmnenta  of  the 
buttock. 

•  FiBST  Later  op  Mubcleb.  Two  miucles,  the  trspezitu  and  J^i?!^ 
the  latiseimus  doni,  ore  included  in  this  lajer.  lifn. 

DiMection.  The  superficial  Mtj'  layer  is  to  be  taken  from  the  DImcUoh. 
tiipezluB  and  latisaiiouB  dorai  in  the  direction  of  the  fibres  of 
eich,  viz.,  from  tbe  shoulder  to  the  spinal  column;  and  tbe 
upper  limb  ia  to  be  carried  backwards  or  forwards  acvoiding  ae 
it  maj  be  necessary  to  put  on  the  stielch  different  portions  of 
the  muscles. 

Some  of  the  eutaneoiu  neires  may  be  left,  in  order  that  they 
may  be  traced  afl«rwanlB  through  the  muscles  to  their  origin. 

•  The  TRAPEZIC8  MUBCLB  (flg.  80,  ')  is  triangular  in  shape,  T"PmHu. 
with  the  base  towards  the  spine,  but  the  two  muscles  have  a 

Fig.  80.  • 


1.     The  muscle  has  an  extensive  aponeurotic  origin  origh 
the  middle  line  from  the  spines  of  the  donol  vertebne  and 


410 


DISSECTION  OP  THE  BACK. 


Inf>ertion 

chiefly 

flttihy. 


Connec- 
tions. 


Use  : 

scapula 

moveable, 


In  rotation 
of  bone. 


Trace  spinal 
accessory. 


BpinrU 
accessory 
nerve  in 
trapezius. 


Dissection 
to  reflect 
trapezius; 


to  prepare 
parts  in  the 
neck; 


tbeir  supTaspinous  ligament;  from  the  spinous  process  of  the 
seventh  cervical  vertebra ;  from  the  ligamentum  nuchae  between 
the  last  point  and  the  head ;  and  lastly  from  the  inner  third  of 
the  superior  transverse  ridge  of  the  occipital  bone.  From  this 
origin  the  fibres  are  directed  outwards,  converging  to  the  shoulder, 
and  are  inserted  into  the  outer  third  of  the  clavicle,  at  its  posterior 
aspect ;  into  the  upper  or  posterior  border  of  the  acromion ;  and 
into  the  upper  edge  of  the  spine  of  the  scapula  as  far  ajs  to  an 
inch  of  the  root  of  that  process,  as  well  as  into  a  rough  impre^ 
sion  on  the  surface  of  the  spine  near  the  hinder  part. 

The  muscle  is  subcutaneous.  At  the  outer  side  the  lowest 
fleshy  fibres  end  in  a  small  triangular  tendon,  which  glides  over 
the  smooth  surface  at  the  root  of  the  spine  of  the  scapula.  The 
anterior  border  bounds  behind  the  posterior  triangular  space  of 
the  neck.  By  its  insertion  the  trapezius  corresponds  with  the 
origin  of  the  deltoid  muscle. 

Action,  If  all  the  fibres  of  the  muscle  act,  the  scapula  is  moved 
upwards  and  towards  the  spinal  column  ;  but  the  upper  fibres 
can  assist  other  muscles  in  elevating,  and  the  lower  will  help  in 
depressing  the  bone. 

When  the  scapula  is  prevented  from  gliding  on  the  ribs,  the 
trapezius  imparts  a  rotatory  movement  to  it,  and  raises  the 
acromion. 

Dissection.  The  fibres  of  the  trapezius  are  to  be  divided  near 
the  scapula,  over  the  situation  of  the  spinal  accessory  nerve,  so 
that  the  ramifications  of  that  nerve  in  the  muscle,  and  its  junc- 
tion with  the  branches  of  the  cervical  plexus  may  be  observed. 
A  small  artery  to  the  trapezius  (art.  superficialis  colli)  accom- 
panies the  nerve. 

The  spinal  accessory  cranial  nerve,  having  crossed  the  posterior 
triangle  of  the  neck,  passes  beneath  the  trapezius,  and  forms  a 
plexiform  union  with  branches  of  the  third  and  fourth  nerves  of 
the  cervical  plexus.  The  nerve  is  distributed  to  the  muscle,  and 
its  filaments  reach  nearly  to  the  lower  border. 

Dissection.'  To  see  the  parts  covered  by  the  trapezius,  the 
pieces  of  the  divided  muscle  are  to  be  thrown  inwards  and  out- 
wards. 

The  dissector  of  the  neck  should  now  clean  the  splenius,  and 
define  the  parts  beneath  the  clavicle,  viz.,  the  posterior  belly 
of  the  omo-hyoid  muscle  with  the  suprascapular  nerve  and  ves- 


Left  side. — 1.  Trapeiius.  2.  Latissimus-donL  17.  External  obUque  of 
the  abdomen. 

Right  side. — 3.  Rhomboideus  minor.  4.  Bhomboidens  major.  5.  Levator 
anguU  Bcapulse.  6.  Serratus  poeticiui  inferior.  7.  A  part  of  tiie  erector 
spinse.     8.  Splenius  capitis.     9.  Complexus.     10.  Serratus  magnus. 

Shoulder  muscles. — 11.  Deltoid.  12.  Supra-spinatus.  13.  Infra-spi- 
DAtus.    14.  Teres  minor.    16.  Teres  major.    16.  Long  head  of  the  trioepa. 
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BeU  ;  the  transverse  cervical  vessels ;  and  the  small  branches  of 
nerves  to  the  levator  anguli  scapulse,  and  rhomboid  muscles.  If 
the  trapezius  be  detached  along  the  middle  line,  the  ligamentum 
nuchsd,  from  which  it  takes  origin,  will  be  brouglit  into  view. 

*  The  dissector  of  the  upper  limb  should  clean  the  fibres  of  clean  the 
the  ihomboidei  and  levator  anguli  scapulse  muscles,  which  are  J^^\lS][ 
fixed  to  the  base  of  the  scapula ;  and  whilst  this  is  being  done, 

the  scapula  is  to  be  drawn  away  from  the  trunk  to  make  tense  the 
fleshy  fibres. 

*  Parts  covered  by  the  trapeziiu.  The  trapezius  conceals  in  the  ^'"^J, 
neck  the  splenius,  a  small  port  of  the  complexus,  and  the  levator  ^^dus.^ 
anguli  scapulae ;   in  the  dorsal  region  it  covers  the  following 
muscles, — ^the  rhomboidei,  the  ei'ector  spinae,  and  the  latissimus 

dorsL     Near  the  scapula  it  lies  over  the  supraspinatus  muscle. 

The  ligamentum  nucha  is  a  narrow  fibrous  band,  which  ex-  J^"*^^^ 
tends  from  the  spinous  process  of  the  seventh  cervical  vertebra 
to  the  occipital  protuberance.  From  the  imder  part  processes 
aire  sent  down  to  be  attached  to  the  spines  of  the  six  lower 
cervical  vertebrae,  so  that  it  serves  as  a  partition  between  the 
muscles  of  opposite  sides  of  the  neck.  In  man  it  is  not  formed 
of  elastic  tissue. 

*  The   LATI88IMU8   DORSI,   the  widest   muscle  in  the  back  LatiRaimua 
(fig.  80,  *),  is  thin,  and  is  aponeurotic  at  its  inner  attachment  or 
origin.     It  arises  along  the  middle  line  from  the  spinous  pro-  Oriffin  is 
cesees  of  the  six  lower  dorsal,  all  the  lumbar,  and  the  upper  two  **^ 
sacral  vertebrae,  as  well  as  from  the  supraspinous  ligament.      On 

the  outer  side  it  arises  by  an  aponeurosis  from  the  outer  edge  of 
the  posterior  half  of  the  iliac  crest ;  and  by  three  or  four  fleshy  and  fleahy. 
processes  from  as  many  of  the  lower  ribs,  which  digitate  with 
pieces  of  the  external  obli(^ue  muscle  of  the  alxlomen.     And  be- 
tween the  outer  and  inner  attachments  it  is  inseparably  blended 
below  with  the  subjacent  tendon  of  the  multifidus  spinas.     All 
the  fibres  converge  to  the  inferior  angle  of  the  scapula,  and  after  insertion 
crossing  that  point  of  bone,  are  continued  forwards  to  be  inserted  hJl^erus. 
by  tendon  into  the  bottom  of  the  bicipital  groove  of  the  humerus 
(p.  261). 

The  muscle  is  subcutaneous,  except  a  small  part  of  the  upper  Connec- 
border  which  is  covered  by  the  trapezius.  Near  the  scapula 
there  is  a  space  between  the  two,  in  which  the  ribs  and  the  inter- 
costal and  rhomboid  muscles  appear.  The  lower  or  anterior 
border  overlays  the  edge  of  the  external  oblique  muscle  of  the 
abdominal  wall  in  the  interval  between  the  last  rib  and  the  iliac 
crest,  with  the  exception  of  a  small  part  below.  Frequently  the 
latissimus  has  a  distinct  fleshy  slip  from  the  inferior  angle  of  the 
scapula. 

Action,  If  the  aim  is  hanging  loose  the  muscle  can  move  it  Use  : 
behind  the  back,  rotating  it  in  at  the  same  time.     If  the  limb  is  ^Y)^\>Ka 
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raised,  the  latissimus,  combining  with  the  pectoralis  and  teres, 
will  depress  the  humerus.  From  its  attachment  to  the  scapula 
this  bone  can  be  depressed  with  the  arm. 

Supposing  the  arm  fixed,  the  fibres  may  elevate  the  libe  as 
an  inspiratory  muscle ;  or  they  may  assist  the  pectoralis  major 
in  drawing  the  moveable  trunk  towards  the  humerus,  as  in  tiie 
act  of  climbing. 

*  Dissection,  The  latissimus  is  to  be  divided  about  midway 
between  the  spines  of  the  vertebrse  and  the  angle  of  the  scapula, 
and  the  pieces  are  to  be  reflected  inwards  and  outwards.  In 
raising  the  inner  part  of  the  muscle,  care  must  be  taken  not  to 
destroy  either  the  thin  lower  seiratus  with  which  it  is  united, 
or  the  aponeurosis  continued  upwards  from  the  serratus.  In  the 
interval  between  the  last  rib  and  the  iliac  crest  the  latissimus  is 
adherent  to  the  aponeurosis  of  the  transversalis  abdominis  muscle, 
and  should  not  be  detached  from  it. 

*  Parts  covered  by  the  latissimiu.  The  latissimus  dorsi  lies  on 
the  erector  spinse,  the  serratus  posticus  inferior,  and  the  lower 
ribs  with  their  intercostal  muscles.  As  it  rests  on  the  an^e  of 
the  scapula,  it  conceals  the  teres  major,  and  part  of  the  rhomboid 
muscle.  Its  position  to  the  teres  is  worthy  of  note : — at  the 
angle  of  the  scapula  it  covers  the  posterior  surface  of  the  teres, 
but  nearer  the  humerus  it  turns  round  the  lower  border  of  that 
muscle,  and  is  inserted  in  front  of  it.  Between  the  angle  of 
the  scapula  and  the  humerus  the  latissimus  forms  part  of  the 
posterior  boundary  of  the  axilla. 

Dissection  of  fascia  lumhorum.  After  the  latissimus  dorsi  has 
been  reflected,  the  dissector  of  the  abdomen  can  look  to  the  dis- 
position of  the  posterior  tendon  of  the  transversalis  abdonums 
(fascia  lumborum)  between  the  last  rib  and  the  innominate  bone. 

In  the  spot  referred  to  are  portions  of  the  muscles  left  in  the 
dissection  of  the  wall  of  the  abdomen.  Firstly,  a  piece  of  the 
external  oblique  muscle  may,  or  may  not  remain.  After  the 
removal  of  that  muscle  (supposing  a  part  to  be  left),  the  internal 
oblique  will  be  seen  to  be  attached  to  a  subjacent  aponeurosis, 
and  to  the  ribs  and  the  iliac  crest ;  its  upper  and  lower  attach- 
ments are  to  be  cut  through,  and  it  is  to  be  reflected  backwards 
from  the  transversalis  muscle  towards  the  spine,  as  far  as  pos- 
sible without  entirely  detaching  it.  Then  the  aponeurosis  of  the 
transversalis  muscle  (fascia  lumborum)  appears,  and  perforating 
it  are  two  nerves  : — one,  the  last  dorsal  with  an  artery  near  the 
last  rib ;  and  the  other,  the  ilio-hypogastric,  close  to  the  iliac 
crest. 

Two  offsets  are  prolonged  backwards  from  this  faaci&  to  the 

transverse  processes.     To  see  the  more  superficial  prolongation 

which  passes  beneath  the  erector  spinas  to  the  apices  of  the  pro- 

ceaaes,  the  latLsaimuB  doi&i  ia  to  be  cut  through  (both  its  aponeu* 
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rosis  and  fleshy  part)  by  a  horizontal  incision  directed  outwards  superficial, 
from,  the  spinous  processes  on  a  level  with  the  third  lumbar 
vertebra.      On  raising  the  outer  border  of  the  erector  spinas 
muscle  which  comes  into  view,  the  strong  process  of  the  fascia 
will  be  apparent. 

After  dividing  transversely  this  first   prolongation,  another  and  deep, 
muscle  (quadratus  lumborum)  will  be  seen ;  and  on  raising  its 
outer  border  the  second  thin  ofifset  of  the  fascia  will  be  evident 
on  the  abdominal  aspect  of  that  muscle. 

The  fascia  lumborum  is  the  posterior  aponeurosis  or  tendon  of  Fascia 
the  transversalis  abdominis  muscle,  and  occupies  the  interval  "™^™™» 
between  the  last  two  ribs  and  the  crest  of  the  hip  bone.     By  its 
cutaneous  surface  it  gives  attachment  to  the  internal  oblique 
muscle,  and  sometimes  to  the  ^temal  oblique.     The  last  dorsal 
tnd  ilio-hypogastric  nerves  pierce  it  in  their  course  from  the 
abdomen.     From  the  inner  part  of  the  aponeurosis  two  offsets  ha,  two  off- 
are  prolonged  to  the  transverse  processes  of  the  lumbar  vertebrae,  ■«*•  behind, 
tnd  enclose  the  quadratus  lumborum  in  a  sheath. 

The  more  superficial  of  the  two  is  the  strongest ;  it  lies  be- 
neath the  erector  spinas  in  this  position  of  the  body,  and  is  con-  one  to  apex, 
nected  to  the  apices  of  the  transverse  processes,  but  it  also  fills 
the  intervals  between  those  pieces  of  bone  :  at  the  outer  border  of 
the  erector  spinas  it  blends  with  the  aponeurosis  of  the  latissimuB 
dorsi  and  inferior  serratus. 

The  deeper  or  anterior  prolongation  passes  on  the  abdominal  the  other  to 
surface  of  the  quadratus  lumborum,  and  is  fixed  to  the  roots  of  2^**^***® 
the  transverse  processes,  and  the  bodies  of  the  vertebras.  proceasee ; 

In  like  manner  the  erector  spinas  lies  in  another  sheath,  which  which  form 
is  formed  by  the  vertebral  aponeurosis  and  the  tendons  of  the  "^^JJ^  ^^^ 
latissimus  and  serratus  on  the  one  side,  and  by  the  superficial  of 
the  two  prolongations  of  the  fascia  lumborum  on  the  other. 

*  S£CX)ND  Layer  of  Muscles.    This  stratum   contains  the  second 
elevator  of  the  angle  of  the  scapula,  and  the  laige  and  small  2"^^^^ 
rhomboid  muscles.     Besides  these  is  included  the  posterior  belly 
of  the  omo-hyoid  muscle,  with  some  vessels  and  nerves  turning 
backwards  towards  the  scapula. 

Diuection.  By  the  reflection  of  the  trapezius  and  latissimus,  and  Dissection. 
the  dissection  made  subsequently  (p.  410),  the  several  parts  in 
this  layer  will  have  been  sufficiently  prepared  for  learning. 

*   TThe  LEVATOR  ANGULI   SCAPUKfi  (fig.  80,  *)  arises  by  tendi-  Elevator  of 

nous  slips  from  the  posterior  or  neural  transverse  processes  of  the  a^irio  ©' 

_>  BcaDula 

upper  three  or  four  cervical  vertebras.  The  fibres  form  rather  ^^^^^^j^ 
a  roundish  muscle,  and  are  inserUd  into  the  base  of  the  scapula  menta 
between  the  spine  and  the  superior  angle. 

At  its  origin  the  muscle  lies  beneath  the  stemo-mastoideus,  and 
and  at  its  insertion  beneath  the  trapezius ;  the  rest  of  the  muscle  <»nnectioo«. 
appears  in  the  posterior  triangular  space  of  the  neck,     Beaeajtk 
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it  are  some  of  the  other  cervical  muscles,  viz.,  splenius  colli  and 

cervicalis  ascendens. 
Use  :  Action,  The  muscle  raises  the  angle  or  the  hinder  part  of  the 

on  scapula,    gc^puig^  and  depresses  the  acromion ;  but  united  with  the  upper 

part  of  the  trapezius,  which  prevents  the  rotation  down  of  the 

acromion,  it  shrugs  the  shoulder. 

When  the  shoulder  is  fixed,  the  neck  can  be  bent  laterally  to 

the  same  side. 

*  Rhomboidei  Muscles.  The  thin  muscular  layer  of  the 
rhomboidei  is  attached  to  the  base  of  the  scapula,  and  consists  of 
two  pieces,  large  and  small,  which  are  separated  by  a  slight  interval 

*  The  rhomboideus  minor  (fig.  80, ')  is  a  small  narrow  band, 
which  arises  from  the  spinous  processes  of  the  seventh  cervical 
and  first  dorsal  vertebree,  and  the  ligamentum  nuchte ;  it  is  iiv- 
serted  into  the  base  of  the  scapula,  opposite  the  smooth  surface 
at  the  root  of  the  spine. 

*  The  rhomboideus  major  (fig.  80,  *)  is  larger  than  the  pre- 
ceding by  the  width  of  three  or  more  spinous  processes.  It  arises 
from  the  spines  of  the  upper  four  or  five  dorsal  vertebras  below 
the  rhomboideus  minor,  and  from  the  supraspinous  ligament; 
and  its  fibres  are  directed  outwards  and  downwards  to  be  fixed 
to  the  base  of  the  scapula  between  the  spine  and  the  lower  angle. 
Sometimes  aU  the  fibres  do  not  reach  the  scapula  directly,  some 
ending  on  a  tendinous  arch  near  the  bone. 

The  rhomboidei  muscles  are  covered  chiefly  by  the  trapezius 
and  latissimus ;  but  a  portion  of  the  larger  rhomboid  is  subcu- 
taneous near  the  angle  of  the  scapula. 

Actio7i.  From  the  direction  of  their  fibres  both  rhomboidei 

will  draw  the  base  of  the  scapula  upwards  and  inwards,  so  as  to 

with  others-  depress  the  acromion.     In  combination  with  the  lower  part  of 

the  trapezius  they  will  carry  the  scapula  directly  back ;  for  as 

one  tends  to  raise,  and  the  other  to  depress  the  acromion,  the 

bone  will  be  moved  in  a  direction  between  the  two  forces.    By 

their  united  action  the  muscles  help  to  fix  the  scapula. 

Posterior  The  OMO-HYOiD  MUSCLE  consists  of  two  fleshy  bellies,  anterior 

hyoldeiw™^  and  posterior,  which  are  united  by  an  intervening  tendon.    Only 

the  posterior  half  is  now  seen  (fig.  12,  *). 

The  muscle  arises  from  the  upper  border  of  the  scapula  behind 
the  notch,  and  from  the  ligament  that  converts  the  notch  into  a 
foramen.  The  fibres  form  a  thin,  riband-like  muscle,  which  is 
directed  forwards  across  the  lower  part  of  the  neck,  and  ends 
anteriorly  in  a  tendon  beneath  the  stemo-mastoideus  (p.  67). 
The  fleshy  belly  of  the  muscle  is  placed  partly  beneath  the  tra- 
pezius ;  and  is  partly  superficial  in  the  posterior  triangular  space 
of  the  neck,  where  it  lies  above  the  clavicle  and  the  subclavian 
artery.  It  crosses  the  suprascapular  vessels  and  nerve  near  the 
scapula,  and  the  brachial  plexus. 
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Action,  For  the  supposed  use  of  the  posterior  belly  of  the  Um. 
omo-hyoideus,  see  page  67. 

The  suprascapular  artery,  a  branch  of  the  subclavian  trunk  Supra- 
(p.  75),  is  directed  almost  horizontally  outwards  across  the  lower  JSery*^*^ 
part  of  the  neck  to  the  dorsum  of  the  scapula.     The  vessel  lies 
behind  the  clavicle,  and  courses  along  that  bone  with  the  supra-  endu  on 
scapular  nerve,  but  beneath  the  trapezius  and  omo-hyoid  muscles,  J^p^jf 
to  the  supraspinal  fossa  of  the  scapula.    Before  entering  the  fossa 
it  famishes  a  small  branch  (supra-acromial)  to  the  upper  surface 
of  the  acromion. 

The  suprascapular  nerve  is  an  offset  of  the  brachial  plexus  (p.  Supm- 
77),  and  is  inclined  backwards  to  the  superior  border  of  the  sea-  J^"^ 
pula.    It  passes  through  the  notch  in  the  upper  costa  of  the  bone, 
and  terminates  beneath  the  supraspinatus  in  the  muscles  on  the 
dorsum  of  the  scapula  (p.  279). 

The  transverse  cervical  artery,  also  a  branch  of  the  subclavian  Transverse 
(p.  75),  has  the  same  direction  as  the  suprascapular  branch,  viz.,  ^^ry 
towards  the  upper  part  of  the  scapula,  but  it  is  placed  at  a  greater 
height  above  the  clavicle.     Crossing  the  upper  part  of  the  space 
in  which  the  subclavian  artery  lies,  it  passes  beneath  the  trape-  dlvidce  into 
zius,  and  divides  into  the  two  following  branches — superficial 
cervical  and  posterior  scapular : — 

The  superficial  cervical  branch  is  distributed  chiefly  to  the  under  anperficiai 
suifjEtce  of  the  trapezius,  though  it  furnishes  offsets  to  the  levator  cervical  aud 
anguli  scapulas  and  the  cervical  glands. 

TThe  posterior  scapular  branch  crosses  beneath  the  elevator  of  posterior 
the  angle  of  the  scapula,  and  turns  downwards  along  the  base  of  *c*P^*^- 
the  scapula  beneath  the  rhomboid  muscles.  If  the  rhomboid 
muscles  a^  divided,  the  artery  will  be  seen  to  furnish  branches 
to  them ;  and  to  give  anastomotic  twigs  to  both  surfaces  of  the 
scapula,  which  anastomose  with  the  other  arteries  distributed 
on  the  bone. 

This  branch  arises  very  frequently  as  a  separate  artery  from 
the  third  part  of  the  subclavian  trunk. 

TThe  supra-scapular  and  transverse  cervical  veins  have  the  same  Accompany- 
course  and  branches  as  the  arteries  above  described ;  they  open    *  ^ 
into  the  external  jugular  near  its  junction  with  the  subclavian 
vein. 

Nerve  to  the  rhomboid  muscles.    This   slender  nerve   of  the  Nerve  of 
brachial  plexus  (p.  77)  courses  beneath  the  elevator  of  the  angle  jJSJS^**^ 
of  the  scapula,  and  is  lust  in  the  rhomboidei  on  their  under 
Borfoce.     Before  its  termination  it  supplies  one  or  two  twigs  to 
the  elevator  of  the  scapula. 

♦  Third  Layer,  In  this  stratum  are  the  following  muscles : —  Third  layer 
the  serratus  posticus  superior  and  inferior,  with  the  splenius.         ^^  musciee. 

^  Dissection,  By  reflecting  the  rhomboidei  muscles  towards  Dissection. 
the  spinous  processes,   and  removing  the  loose   areolar  tissue^ 
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the   thin   upper  serratus   muscle  beneath   them  will   be   laid 
bare. 

The  eplenius  and  the  inferior  serratus  have  been  previously 
exposed  by  the  reflection  of  the  trapezius  and  latissimus. 

*  The  8BRRATI  muscles  are  very  thin,  and  receive  their  name 
from  their  toothed  attachment  to  the  ribs.  They  are  two  in 
number,  superior  and  inferior,  and  have  aponeurotic  attachments 
to  the  spines  of  the  vertebras. 

*  The  serratm  posticus  superior  arises  from  the  liganMOtum 
nuchee,  and  from  the  spinous  processes  of  the  last  cervical,  and 
two  or  three  upper  dorsal  vertebr®.  The  fleshy  fibres  are 
inclined  down  and  out,  and  are  inserted  by  slips  into  the  second, 
third,  and  fourth  ribs,  external  to  their  angles. 

The  muscle  rests  on  the  splenius,  and  is  covered  by  the  rhom- 
boideus  major. 

*  The  serratus  posticus  inferior  (fig.  80,  •)  occupies  the  lumbar 
region,  and  is  wider  than  the  preceding  muscle.  Its  aponeurosis 
of  origin  lb  inseparably  united  with  that  of  the  latissimus  dorsi 
and  the  fascia  lumborum,  and  is  connected  to  the  spinous  pro- 
cesses of  the  last  two  dorsal  and  first  three  lumbar  vertebrae. 
The  fleshy  fibres  ascend  to  be  inserted  by  ofisets  into  the  last  four 
ribs  in  front  of  their  angles,  each  successive  process  extending 
further  forwards  than  the  one  below. 

This  muscle  lies  on  the  mass  of  the  erector  spins,  and  with  its 
tendon  the  vertebral  aponeurosis  is  united. 

Actum,  The  superior  serratus  raises  the  upper  ribs,  and  acts 
as  an  inspiratory  muscle ;  and  the  inferior,  depressing  the  lower 
ribs,  becomes  an  expiratory  muscle. 

Theile  supposes  the  inferior  to  be  indirectly  a 'muscle  of 
inspiration,  because,  by  fixing  the  lower  ribs,  it  enables  the  dia- 
phragm to  act  more  ef&ciently. 

*  The  vertebral  aponeurosis  is  a  fibrous  expansion,  which  is 
spread  over  the  fourth  layer  of  muscles,  and  confines  the  erector 
spinae  in  the  vertebral  groove  by  the  side  of  the  spinous  pro- 
cesses. 

Inferiorly  it  is  thickened  by  the  tendons  of  the  latiasimua  and 
lower  serratus ;  but  it  is  continued  above  beneath  the  splenius, 
without  joining  the  upper  serratus,  and  blends  with  the  deep 
fascia  of  the  neck. 

Internally  it  is  attached  to  the  spinous  processes.  ExtemaUy 
it  is  connected  to  the  posterior  third  of  the  iliac  crest,  uniting 
with  the  tendon  of  the  latissimus ;  to  the  fascia  lumborum, 
between  the  hip-bone  and  the  ribs  ;  and  to  the  ribs  and  a  thin 
fascia  over  the  intercostal  muscles. 

Below,  between  the  pelvic  and  vertebral  attachments,  it  blends 
with  the  underlying  tendon  of  the  erector  spinas  and  multifidus. 

*  Dissection,  The  upper  serratus  is  to  be  cut  through,  and  the 
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arabjacent  vertebral  aponeurosis  to  be  taken  away ;  and  the  part 
of  the  splenius  muscle  under  the  serratus  should  be  cleaned. 

The  SPLENIUS  muscle  consists  of  cervical  and  cranial  parts,  Splenius  hoB 
"Vrhich  are  named  respectively  splenius  colli  and  splenius  capitis :  ^^^  ^"^  • 
the  two  are  united  at  their  origin. 

The  tpUnius  colli  arises  from  the  spines  of  the  three  or  four  one  to  the 
upper  dorsal  vertebrae  above  the  sixth.     Ascending  in  the  neck, 
the  muscle  is  inserted  by  tendinous  slips  into  the  posterior  trans-  Attach- 
veiM  processes  of  the  upper  three  cervical  vertebras  with,  but 
behind   the  attachment  of  the   elevator  of  the   angle  of  the 
scapula. 

The  splenius  capitis  (fig.  80, ')  arises  from  the  spines  of  the  One  to  the 
first  two  dorsal  and  last  cervical  vertebrae,  and  from  the  liga- 
mentum  nuchas  as  high  as  the  third  cervical  vertebra.     The 
fleshy  fibres  ascend,  and  are  inserted  by  a  thin  tendon  into  the  Attach- 
apex  and  outer  sur£ace  of  the  mastoid  process,  and  into  the  bone  °^®°**- 
behind  it  for  about  an  inch  and  a  half. 

The  splenius  colli  is  smaller  than  the  splenius  capitis,  and  its  Their  con- 
fibree  are  more  oblique.  These  muscles  are  situate  beneath  the 
trapezius,  the  rhomboidei,  and  the  serratus  superior ;  and  the 
insertion  into  the  occipital  bone  is  beneath  the  stemo-mastoideus. 
The  complexus  muscle  projects  above  the  upper  border  of  the 
splenius  capitis. 

Action,  The  cranial  parts  of  both  muscles  will  carry  the  head  ^^  of 
directly  back  ;  and  one  will  turn  the  face  to  the  same  side.  capitis, 

The  splenius  colli  of  both  sides  will  bend  back  the  upper  spionius 
cervical  vertebrae ;  but  one  muscle  will  turn  the  face  to  the  same  ^"^ 
side,  being  able  to  rotate  the  head  by  its  attachment  to  the  trans- 
veirae  process  of  the  atlas. 

•  Fourth  Layer.    In  this  layer  are  included  the  spinalis  Fourth 
dorsi  ;  the  erector  spinas,  with  its  divisions  and  accessory  muscles  musctes. 
to  the  neck ;  and  the  complexus  muscle.     Most  of  the  vessels 
and  nerves  of  the  back  are  to  be  learnt  with  this  layer  of  muscles. 

Dissection,  To  lay  bare  the  complexus  muscle  in  the  neck,  the  DiaMction 
splenii  must  be  detached  from  the  spinous  processes,  and  thrown  jj^^™" 
outwards. 

And  whilst  the  large  erector  spinae  is  being  displayed  in  the  Define  oflf- 
dorsal  and  lumbar  regions  by  the  dissector  of  the  upper  limb,  the  erectur 
two  prolongations  from  it  to  the  cervical  vertebrae  and  the  head  »?*»»• 
are  to  be  defined  by  the  dissector  of  the  neck  :    one,   a  thin 
narrow  muscle,  the  cervicalis  ascendens,  is  continued  beyond  the 
ribs  from  the  sacro-limibalis  or  outer  piece  of  the  erector,  and  is 
to  be  separated  from  the  muscles  around.     The  other  is  a  laiger 
ofElaet  of  the  longissimus  dorsi  or  inner  piece  of  the  erector  : 
blended  at  first  with  the  fibres  of  the  longissimus,  it  is  divided 
afterwards,  like   the   splenius,   into   a   cranial   part    (trachelo- 
mastoid)  and  a  cervical  part  (transversalis  colli). 
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*  The  eerratufl  inferior  is  to  be  detached  with  the  vertebral 
aponeurosis  from  the  spines  in  the  dorsal  region,  and  the  areolar 
tissue  is  to  be  cleaned  from  the  surface  of  the  large  mass  of  the 
erector  spinse  which  now  comes  into  view. 

*  Opposite  the  last  rib  is  the  beginning  of  an  intermuscular 
interval,  which  divides  the  erector  spinas  into  an  outer  piece — 
the  sacro-lumbalis,  and  an  inner — the  longissimus  dorsi.  By 
sinking  the  knife  into  this  interval  the  sacro-lumbalis  may  be 
turned  outwards,  so  as  to  uncover  the  fleshy  slips  of  its  acces- 
sory muscle,  which  are  fixed  to  the  angles  of  the  ribs.  A 
muscular  slip  (cervicalis  ascendens)  ia  prolonged  from  it  to  the 
neck. 

*  In  preparing  the  sacro-lumbaHs  muscle,  the  external 
branches  of  the  dorsal  nerves  with  their  accompan3dng  arteries 
will  be  found. 

*  Before  the  longissimus  can  be  displayed,  it  will  be  needful 
to  detach,  and  raise  towards  the  spinous  processes  the  thin 
muscular  fasciculus  of  the  spinalis  dorsi,  which  lies  between  that 
muscle  and  the  spines  of  the  vertebrae  in  the  dorsal  region. 

*  Then  the  attachments  of  the  longissimus  dorsi  are  to  be 
traced  out.  Externally  it  has  thin  muscidar  processes  of  inser- 
tion into  about  the  eight  lower  ribs.  Internally  it  is  inserted 
into  the  transverse  processes  of  the  lumbar  and  dorsal  vertebrae 
by  rounded  tendons  ;  and  for  the  purpose  of  seeing  these  tendons, 
the  longissimus  should  be  drawn  aw'ay  from  the  spinous  pro- 
cesses, and  its  superficial  aponeurosis  should  be  cut  through 
below  the  ribs,  along  the  line  of  separation  between  the  muscle 
and  the  fleshy  multifidus  spinae  on  the  inner  side.  From  this 
muscle,  as  from  the  sacro-lumbalis,  a  fleshy  piece  (transversalis 
colli  and  trachelo-mastoid)  is  continued  into  the  neck. 

*  Between  the  longissimus  and  the  multifidus  spinae  are  to  be 
found  the  internal  branches  of  the  dorsal  and  limibar  nerves, 
and  of  the  intercostal  and  lumbar  arteries  and  veins. 

*  The  SPINALIS  DORSI  is  placed  by  the  side  of  the  spines  of 
the  dorsal  vertebrae,  and  is  united  with  the  longissimus  dorei. 
Inferiorly  it  arises  by  tendinous  processes  from  the  spines  of  the 
last  two  dorsal  and  first  two  lumbar  vertebrae,  and  by  fleshy 
fibres  from  the  contiguous  tendon  of  the  longissimus.  From 
this  origin  the  fibres  ascend,  forming  arches,  whose  concavity 
looks  inwards,  and  are  connected  by  tendinous  processes  to  the 
spines  of  the  dorsal  vertebrae  as  low  as  the  eighth  or  ninth,  or 
only  for  half  that  extent. 

tipinalis  cervicis,  A  fleshy  slip  with  this  name,  and  resem- 
bling the  spinalis  in  the  dorsal  region,  lies  along  the  side  of  the 
cervical  spinous  processes.  Commonly  continuous  inferiorly 
with  the  spinalis  dorsi,  it  is  attached  to  the  upper  two  dorsal  or 
lower  two  cervical  spines,  and  ends  above  on  the  spin^  of  the 
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axis,  or  on  those  of  the  second  and  third.    Sometimes  the  muscle 
is  absent. 

Action,  These  muscles  contracting  will  extend  the  dorsal  and  use  of 
cervical  regions  of  the  spine.     Perhaps  the  muscles  of  one  side  ^^^' 
may  tend  to  incline  the  spine  laterally. 

*  The  ERECTOR  spiN^  is  the  muscular  mass  on  the  side  of  Erector 
the  spine  in  the  lumbar  region.     It  is  single  and  pointed  below ;  JSgie  at  its 
and  its  cutaneous  surface  is  covered  near  the  sacrum  by  a  wide  <*'"*fi^' 
and  strong  tendon,  which  is  common  to  it  and  the  multifidus 

spinse. 

*  The  muscle  arises  at  the  pelvis  from  the  posterior  fifth  of  Attach- 
the  crest  of  the  hip-bone  at  the  inner  aspect,  except  opposite  the  ™®°***- 
spinous  processes  :  in  the  lumbar  region  by  fleshy  and  tendinous 
pieces  from  the  whole  length  of  each  transverse  process ;  from 

the  tubercle  (process,   accessorius)   at  the  root;  and  from  the 

layer  of  the  fascia  lumborum  external  to  the  process.     Opposite  iHvidea  at 

the  last  rib  it  divides  into  sacro-lumbalis  and  longissimus  dorsi.    J^^^o^^ 

*   The    SACRO-LUMBALIS    Or    ILIO^OSTALIS    is    the    smallest    of  gacro- 

the  two  pieces  resulting  from  the  division  of  the  erector  spinas,  lumbaiis 
ItB  fibres  end  in  six  or  seven  flat  tendons,  which  are  connected 
together  by  their  margins,  and  are  inserted  into  the  angles  of  as 
many  of  the  lower  ribs.     The  muscle  is  continued  onwards  to  is  inserted 
the  other  ribs  and  the  neck  by  a  fleshy  part,  which  constitutes  {J^gj!  ^^ 
the  two  undermentioned  muscles  : — 

*  The  miLscuLus  accessorius  ad   sa^o-lumbalem  begins  by  a  Muscuhis 
series  of  tendinous  and  fleshy  bundles  on  the  angles  of  the  lower  **^*'®****"^ 
six  ribs,  internal  to  the  tendons  of  insertion  of  the  ilio-costalis ; 

and  it  ends  in  tendons,  which  are  inserted  into  the  remaining  is  attached 
ribs  (upper  six)  in  a  line  with  the  ilio-costalis,  and  into  the  ^^  "PP*' 
posterior  transverse  process  of  the  seventh  cervical  vertebra. 

The  ceroicalis  ascendens  is  a  muscular  slip  that  prolongs  the  Cervicaiis 
accessorius  into  the  neck.      United  with  the   preceding,  this  "^e^^e^* 
muscle  is  attached  to  four  ribs  (third,  fourth,  fifth,  and  sixth),  roaches  the 
and  is  inserted  into  the  posterior  transverse  processes  of  three 
cervical  vertebrae,  viz.  sixth,  fifth,  fourth. 

*  TThe  LONGISSIMUS  dorsi  gradually  decreases  in  size  as  it  Longissf- 
ascends  along  the  thorax.     Internally  the  muscle  is  inserted  into  ™^ 
the  transverse  processes  of  all  the  dorsal  vertebrae  by  a  series  of 
tendinous  and  fleshy  bundles ;  and  externally  it  is  attached  to 

the  ribs,  except  the  first  two  or  three,  by  thin  fleshy  processes 
between  the  tubercle  and  angle.     Its  muscular  prolongation  to  *«  continued 
the  neck  is  inseparably  united  with  the  upper  fleshy  fibres,  and  by  the"**^ 
splits  into  the  two  following  pieces  : — 

The  transvtrsaXis  colli  arises  from  the  transverse  processes  of  tranavcr- 
the  upper  six  dorsal  vertebrae,  and  is  inserted  into  the  posterior  '^^^  ^^^^ 
transverse  processes  of  the  cervical  vertebrae,  except  the  first 
and  last. 

IL  IL  ^ 
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The  trachelo-mastoid  muscle  (transversalis  capitis  ?)  arises  in 
common  with  the  preceding,  and  is  attached  besides  hy  distinct 
tendons  to  the  articular  processes  of  the  last  three  or  four  cervical 
vertebne.  The  muscle  is  thin  and  is  inserted  beneath  the 
splenius  into  the  upper  half  of  the  posterior  part  of  the  mastoid 
process  :  its  insertion  is  about  three  quarters  of  an  inch  wide.* 

*  Connections  of  the  erector  spinas.  The  erector  spinas  and  its 
prolongations  occupy  the  lumbar,  thoracic,  and  cervical  parts  of 
the  back. 

In  the  loins  the  muscle  is  contained  in  an. aponeurotic  sheath 
(p.  413),  and  has  the  multifidus  spinas  on  its  inner  side  :  its 
attachment  on  the  inner  surface  of  the  innominate  bone  corre- 
sponds in  greater  part  with  the  origin  of  the  gluteus  maximus 
on  the  outer  side.  The  superficial  tendon,  which  is  conmion  to 
it  and  the  multifidus,  will  be  described  with  the  last  mentioned 
muscle  (p.  429). 

Opposite  the  ribs  the  ilio-costalis  and  longissimus  dorsi  are 
concealed  by  the  muscles  of  the  other  layers  already  examined. 

In  the  neck  its  accessory  small  muscles  lie  underneath  the 
splenitis  and  the  trapezius  : — the  cervicalis  ascendens  is  attached 
in  a  line  with,  but  below  the  splenius  colli ;  and  the  transver- 
salis colli  and  trachelo-mastoid  are  more  internal,  or  between  the 
complexus  and  the  splenius  and  cervicalis. 

Action,  Taking  their  fixed  point  at  the  pelvis  lx)th  erectors 
will  keep  the  spine  straight  in  sitting  and  standing ;  and,  in 
rising  from  stooping  to  the  groimd,  they  will  bring  the  body  into 
the  erect  posture. 

One  muscle  will  incline  the  spinal  column  laterally  and  to  its 
own  side. 

In  laborious  respiration,  the  si)ine  being  fixed,  the  muscles 
are  able  to  depress  the  ribs  and  assist  in  the  expulsion  of  the  air 
from  the  thorax. 

The  cervical  prolongations  of  the  erector  act  on  the  neck 
and  head. 

The  cervicalis  ascendens.  Taking  their  fixed  point  below,  both 
muscles  will  extend  the  cervical  part  of  the  spine ;  and  acting 
from  the  transverse  processes  they  will  elevate  the  ribs.  One 
muscle  will  give  a  lateral  movement  to  the  neck. 

The  transversalis  colli  bends  back  the  neck  if  the  muscles  of 
both  sides  contract  together ;  or  laterally  towards  its  own  side,  if 
only  one  is  used. 


*  The  anatomy  of  the  prolongation  from  the  longissimus  might  be 
simplified  by  describing  it  as  the  transversalis  muscle  with  a  double  inser- 
tion, like  tho  splenius,  into  the  head  and  neck.  In  accordance  with  the 
nomenclature  of  the  splenins  the  part  to  the  head  might  be  named  trans- 
vsrsalis  capitis,  and  the  part  to  the  neck  transversalis  coUif  as  at  jpresent 
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The  tracheUMnasioideus  will  extend  the  head  in  concert  with  on  head. 
its  fellow ;  or  by  itself  will  turn  the  face  to  its  own  side,  and 
then  help  to  approximate  the  head  to  the  shoulder. 

The  COMPLEXUS  is  internal   to  the  prolongations  from  the  Complexus. 
longissimus  dorsi,  and  converges  towards  its  fellow  of  the  oppo- 
site side  at  the  occipital  bone.     Narrow  at  its  lower  end,  the 
muscle  ariies  by  tendinous  pieces  from  the  transverse  processes  Origiu. 
of  the  upper  six  dorsal,  and  the  last  cervical  vertebra ;  from  the 
articular  processes  of  the  other  cervical  vertebras  as  high  as  the 
third ;  and  from  the  spines  of  one  or  two  of  the  lower  cervical 
vertebrse  by  a  fleshy  slip.     From  the  processes  of  origin  the 
fibres   pass    upwards,   the   inferior  more   vertically  than    the 
superior,  to  be  inserted  into  an  impression  between  the  curved  Inaertlon. 
lines  of  the  os   occipitis,  which  reaches  outwards   nearly  two 
inches  from  the  occipital  crest  towards  the  trachelo-mastoideus. 

The  biventer  ceruicis  ib  but  the  inner  part  of  the  preceding^  Its  ncccs- 
which  is  named  from  having  two  fleshy  bellies  with  an  intervening  ^^  ^  ^^' 
tendon.     It  is  often  described  as  a  separate  muscler 

The  conjoined  complexus  and  biventer  cervicis  are  concealed  connec- 
by  the  splenius  and  trapezius :  and  the  cutaneous  surface  is  **°"®- 
marked  by  a  tendinous  cross  intersection  towards  the  upper 
end.  Two  or  three  of  the  cervical  nerves  perforate  the  com- 
plexus. Along  the  inner  side  is  the  semispinaliB  muscle,  with 
the  ligamentum  nuchas.  Beneath  it  are  the  small  recti  and  obliqui 
muscles,  the  semispinalis,  and  the  cervical  nerves  and  vessels. 

Actum,  Both  muscles  will  move  the  head  directly  back.     One  Use. 
will  draw  the  occiput  down  and  back  towards  its  own  side. 

DiBsection  of  vessels  and  nerves.  In  the  neck  the  nerves  and  Dissection 
vesselB  will  be  brought  into  view  by  detaching  the  complexus  n^rvw  of 
from  the  occipital  bone  and  the  spines  of  the  vertebras,  and  the  neck : 
thiowing    it    outwards    carefully    from    the   subjacent    parts. 
Beneath  the  muscle  is  a  dense  fascia,  in  which  are  contained  the 
ramifications  of  the  cervical  nerves,  and  the  deep  cervical  and 
occipital  vessels. 

Each  nerve  except  the  first  divides  into  an  inner  and  an  outer  inner  and 
branch.  Dissect  out  first  the  inner  branches  of  the  seven  lowest, 
which  lie  partly  above  and  partly  beneath  the  fibres  of  the 
semispinalis  muscle  in  the  vertebral  groove.  The  external  2"*J^^ 
branches  are  very  small ;  they  are  given  off  between  the  trans- 
verse processes  close  to  where  the  tninks  appear,  and  enter  the 
prolonged  parts  of  the  erector  spinas. 

The  first  or  suboccipital  is  the  most  difficult  of  the  set  to  find  :  Find  swb- 
tlus  little  nerve  is  a  short  trunk,  which  is  contained  in  an  interval       ^ 
between  the  small  recti  and  obliqui  muscles  near  the  head ;  it 
will  be  best  found  by  looking  for  the  small  twigs  furnished  by  it 
to  the  muscles  around. 

The  deep  cervical  artery  is  met  with  on  the   semispinalis  *»^^^ 
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muscle ;  a  part  of  the  vertebral  artery  will  be  found  in  contact 
with  the  suboccipital  nerve  ;  and  the  occipital  arteiy  will  be 
seen  crossing  the  occipital  bone. 

*  Opposite  the  thorax  the  dorsal  nerves  and  vessels  will  be 
readily  displayed  on  the  inner  side  of  the  longissimus  dorsi 
muscle,  on  the  removal  of  a  little  fatty  tissue  from  between  the 
transverse  processes.  External  and  internal  branches  are  to  be 
traced  from  each  nerve  and  vessel  into  the  muscles ;  some  of  the 
former  have  been  seen  in  the  interval  between  the  sacro-lumbalis 
and  longissimus  dorsi. 

*  The  two  branches  of  the  lumbar  nerves  and  vessels  will  be 
foubd  in  the  same  line  as  the  dorsal ;  but  the  inner  set  are  the 
most  difficult  to  be  discovered. 

*  The  small  sacral  nerves  are  placed  beneath  the  multifidiL^ 
spinse,  and  will  be  dissected  after  the  examination  of  that  muscle 
(p.  429). 

*  Posterior  Primary  Branches  op  the  Spinal  Nerves. 
The  spinal  nerves,  with  a  few  exceptions  in  the  cervical  and 
sacral  groups,  bifurcate  in  the  intervertebral  foramina  into  an- 
terior and  posterior  primary  branches.  The  posterior  supply  the 
integuments  and  the  muscles  of  the  back,  and  are  now  to  be 
learnt. 

In  the  neck.  The  posterior  primary  branches  of  the  cervical 
nerves  are  eight  in  number,  and  issue,  as  a  rule,  between  the 
transverse  processes.  But  those  of  the  first  and  second,  which 
begin  on  the  neural  arches  of  the  atlas  and  axis,  cross  those  arches 
after  leaving  the  conmion  trunk.  All,  except  the  first,  divide 
into  internal  and  external  branches. 

The  external  branches  are  very  inconsiderable  in  size,  and  end 
in  the  splenius,  and  the  muscular  prolongations  from  the  erector 
spina).  There  is  not  any  external  branch  to  the  first  or  subocci- 
pital nerve. 

The  internal  branches  are  larger  than  the  external.  All  are 
directed  inwards  towards  the  spinous  processes,  the  three  lowest 
nerves  passing  beneath  the  semispinaliB,  and  the  four  next  over 
that  muscle.  By  the  side  of  the  spines  of  the  vertebrsd  cutaneous 
branches  are  furnished  to  the  neck  and  the  head,  but  only  by  the 
nerves  that  are  superficial  to  the  semispinalis  ;  these  cutaneous 
offsets  ascend  to  the  surface  through  the  splenius,  the  complexus, 
and  the  trapezius  muscles,  and  are  distributed  as  before  seen 
(p.  408).  In  their  course  to  the  spine  the  nerves  supply  the 
surrounding  muscles,  viz.,  complexus,  semispinalis,  multifidus 
spina),  and  interspinales. 

The  cutanetms  branches  of  the  second  and  third  nerves  reach 
the  head,  and  require  a  separate  notice. 

That  of  the  second  nerve,  named  great  occipital^  appearing  be- 
neatb  the  inferior  oblique  muscle  to  which  it  gives  ofisets,  is 


BRANCHES  OF  SPINAL  NERVES.  428 

directed  upwards  through  the  complexus  and  trapezius  to  end 
on  the  occiput  (p.  8). 

The  branch  of  the  third  nerve  supplies  an  offset  to  the  inte-  Third  sup- 
gnments  of  the  neck ;  and  ascending  to  the  head  through  the  Jid'head 
trapezius,  is  distributed  to  the  lower  part  of  the  occiput,  internal 
to  the  great  occipital  nerve.     Usually  this  nerve  joins  the  pre- 
ceding both  beneath,  and  superficial  to  the  trapezius. 

The  posterior  primary  branch  of  the  svhoccipital  or  first  spinal  Suboccipital 
nerve  is  very  short,  and  appears  in  the  interval  between  the  recti.  "*"® 
and  obliqui  muscles.      In  passing  from  the  spinal  canal  it  is 
placed  between  the  arch  of  the  atlas  and  the  vertebral  artery,  haa  different 
The  following  branches  radiate  from  the  extremity  of  the  nerve : —  branching ; 

One  enters  the  under  surface  of  the  complexus  near  the  cranial  ©nds  in  the 
attachment.  A  slender  branch  is  furnished  to  each  of  the  small 
muscles  bounding  the  space  in  which  the  nerve  is  contained,  viz., 
the  rectus  major  and  minor,  and  the  superior  and  inferior  oblique : 
the  offset  to  the  last  muscle  joins  the  inner  branch  of  the  second 
cervical  nerve.  Occasionally  this  nerve  gives  a  cutaneous  branch 
to  the  occiput. 

Posterior  cervical  plexus.  Sometimes  there  is  an  intercommuni-  Posterior 
cation  between  the  suboccipital  nerve  and  the  internal  branches  piexua. 
of  the  next  two  cervical  nerves  beneath  the  complexus ;  this  forms 
the  posterior  cervical  plexus  of  M.  Cruveilhier. 

*  In  the  dorsal  region.  The  posterior  primary  branches  of  the  Dorsal 
dorsal  nerves  are  twelve  in  number,  and  appear  between  the  SJJJ^d^® 
tiansverse  processes.     Each  nerve  divides  into  an  internal  and  ^^^. 

an  external  piece ;  and  these  are  distributed  after  the  same  plan 
as  in  the  neck.  Cutaneous  offsets  are  famished  from  certain 
blanches. 

*  The  external  branches  increase  in  size  from  the  first  to  the  PjJ;^. 
last,  and  are  differently  distributed  above  and  below.    The  upper  upper  six, 
$ix  or  eight  pass  beneath  the  longissimus  and  its  cervical  prolon- 
gation, as  far  as  the  interval  between  the  longissimus  and  the 
ilio-costalis,  and  end  by  supplying  these  muscles  and  the  levatores 
costarum.    The  lower  six  or  four  have  a  similar  arrangement  and  of  lower  six 
distribution  with  respect  to  the  muscles ;  but,  after  reaching  the 
interval  between  the  ilio-costalis  and  the  longissimus  dorsi,  they 

are  continued  to  the  surface  through  the  serratus  and  latissimus  give  cuta- 
muscles,  nearly  in  a  line  with  the  angles  of  the  ribs. 

*  The  internal  branches  decrease  in  size  from  above  downwards,  Jj^®*". 
and  are  directed  inwards  between  the  semispinalis  dorsi  and  multi-  upper  six 
fidus  spinas  muscles ;  offsets  are  supplied  to  the  muscles  between  ^^^^J^*'"!?* 
which  they  are  placed.     The  upper  six  become  cutaneous  along  sets. 
the  side  of  the  spinous  processes  by  perforating  the  serratus,  rhom- 
boideus,  and  trapezius.     The  lower  six  are  small  in  size,  and  end  Lower  six 
in  the  multlfidns  spines  muscle. 

,  *  In  the  loins.  The  posterior  primary  branches  of  the  lumbal  LnxiAax 
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divided  faito  nerves,  five  in  number,  appear  between  the  erector  and  multifidns 
*^°*  spinse.     In  their  mode  of  dividing  and  general  arrangement  they 

resemble  the  dorsal  nerves.    Cutaneous  offsets  are  furnished  only 

by  the  external  set  of  branches. 

*  The  external  branches  enter  the  fibres  of  the  erector  spinao, 
and  supply  it  and  the  small  intertransverse  muscles.  The  first 
three  pierce  the  erector  spinse,  and  become  cutaneous  after  per- 
forating the  aponeurosis  of  the  latissimus.  The  branch  of  the 
last  nerve  is  connected  with  the  corresponding  part  of  the  first 
sacral  nerve  by  an  offset  which  lies  near  the  bones. 

*  The  internal  branches  are  furnished  to  the  multifidus  spina 
muscle.  Near  their  origin  they  are  difficult  to  find,  in  conse- 
quence of  being  contained  in  grooves  on  the  articular  processes. 

*  Vessels  in  the  back.  The  vessels  now  dissected  are  the 
occipital  and  the  deep  cervical ;  part  of  the  vertebral ;  and  the 
posterior  branches  of  the  intercostal  and  lumbar  arteries  of  the 
aorta.     Veins  accompany  the  arteries  for  the  most  part. 

In  the  neck.  The  vessels  in  the  neck  are  the  occipital,  the  ver- 
tebral, and  the  deep  cervicaL 

The  occipital  artery  courses  along  the  occipital  bone.  Appear- 
ing from  beneath  the  digastric  muscle,  the  vessel  is  directed 
backwards  beneath  the  stemo-mastoideus,  the  splenius,  and  some- 
times the  trachelo-mastoideus,  but  over  the  obliquus  superior  and 
complexus  muscles.  Near  the  middle  line  of  the  body  it  per- 
forates the  trapezius,  and  ascends  to  the  occiput,  on  which  it  is 
distributed  (p.  6).  It  supplies  the  surrounding  muscles,  and 
furnishes  the  following  branch  to  the  neck  : — 

The  cervical  branch  (ram.  princeps  cervicalis)  distributes  twigs 
to  the  under  part  of  the  trapezius,  and  passing  beneath  the  com- 
plexus, anastomoses  with  the  vertebral  and  deep  cervical  arteries. 

The  vertebral  artery  lies  on  the  neural  arch  of  the  first  ver- 
tebra, behind  the  articulating  process,  and  appears  in  the  interval 
between  the  straight  and  oblique  muscles.  Beneath  it  is  the 
suboccipital  nerve.  SmaU  branches  are  given  to  the  surrounding 
parts,  and  to  anastomose  with  the  contiguous  arteries. 

The  deep  cervical  artery  is  a  branch  of  the  superior  intercostal 
(of  the  subclavian,  p.  75),  and  resembles  the  posterior  branches 
of  the  other  intercostal  arteries.  Passing  backwards  between  the 
transverse  process  of  the  last  cervical  vertebra  and  the  neck  of 
the  first  rib,  it  ascends  between  the  complexus  and  semiBpinaUs 
muscles,  as  high  as  the  upper  border  of  the  latter,  and  anasto- 
moses with  the  cervical  branch  of  the  occipital  artery.  The 
contiguous  muscles  receive  branches  from  the  deep  cervical  artery, 
and  anastomoses  are  formed  between  its  offsets  and  those  of  the 
vertebral. 
Dorsal  *  In  the  dorsal  region.  The  posterior  branches  of  the  inter- 
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the  anterior  costo-transveiBe  ligaments.     In  the  back  they  are 
divided  like  the  nerves  into  inner  and  outer  pieces. 

*  The  inner  branches  end  in  the  fleshy  mass  of  the  mnltifidus  inner  and 
spinas  and  semispinaliB,  and  fumish  smaJl  cutaneous  offsets  with 

the  nerves. 

*  The  external  branches  cross  beneath  the  longissimus  dorsi,  o^*®'' 
and  supply  it  and  the  erector  spinas.    Like  the  nerves,  the  lowest        ^     ' 
branches  of  this  set  are  the  largest  and  extend  to  the  surface. 

As  the  dorsal  branch  of  the  intercostal  artery  passes  by  the  and  give  a 
intervertebral  foramen,  it  furnishes  a  small  intraspinal  artery  to  apuud  cord. 
the  spinal  cord  and  its  membranes,  as  well  as  other  twigs  to  the 
vertebrsa. 

*  In  the  loins.  The  posterior  branches  of  the  lumbar  arteries  Lumbar 
divide,  like  the  intercostal,  into  internal  and  external  pieces,  as  ®* 
soon  as  they  reach  the  interval  between  the  longissimus  dorsi 

and  multifidus  spinse.     Each  gives  also  a  spinal  branch  to  the 
spinal  canal,  and  to  the  spinal  cord  with  the  investing:  mem-  a^  ^iso 

-S  ^  ^  divided  into 

Dianes. 

*  The  internal  branches  are  small,  and  end  in  the  multifidus  ^^^w  and 
spinsB  muscle. 

*  The  external  branches  supply  the  erector  spinse,  and  offsets  outer 

of  them  are  continued  onwards  to  the  integuments  with  the   ""^  ^ 
superficial  nerves. 

YsiKS.  With  the  deep  cervical  artery  is  a  large  vein,  i>ena  Veins  are 
prqftmda  cervicis,  which  communicates  with  the  occipital  and  c^^  ^*^ ' 
other  deep  veins  in  this  region,  forming  the  posterior  plexus  of 
the  neck,  and  passes  forwards  between  the  transverse  processes, 
with  its  companion  artery,  to  join  the  vertebral  vein. 

The  occipital  vein  lies  with  its  artery,  and  communicates  some-  ocdpital, 
times  with  the  lateral  sinus  of  the  skull  through  the  mastoid 
foramen* 

The  dorsal  and  lumhar  veins  correspond  in  their  branching  dorsal  and 
and  distribution  with  the  arteries  they  accompany,  and  end  in  ^"°*^^' 
the  intercostal  veins. 

In  contact  with  the  spinous  •  processes  and  plates  of  the  ver-  »nd  deep 
tebrsd  is  a  deeper  set  of  veins  (dorsi  spinal,) ^  which  anastomose 
freely  together,  and  enter  the  veins  in  the  interior  of  the  spinal 
canaL 

*  Fifth  Layer.  In  this  layer  are  the  following  small  muscles;  Musdea  of 
— the  recti  and  obliqui,  the  semispinales,  interspinales,  multifidus  jayer. 
spinas,  and  intertransversales. 

Dissection.   Most  of  the  remaining  muscles  of  the  back  are  Dissection 
uncovered  by  the  previous  dissection.     Between  the  first  two  2iyor  of 
vertebras  and  the  occipital  bone  the  small  straight  and  oblique  musdea. 
muscles  extend. 

*  In  the  cervical  and  dorsal  r^ons  the  senuspinaHs  muscle 
i^pears,  with  the  small  interspinales  int^nal  to  it  *,  and  c^^xxr 
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pying  a  corresponding  position  in  the  loios,  is  the  inoltifidas 
epinsB. 

*  The  small  inteitransveTse  muscles  of  the  lumbar  region  will 
be  found  by  removing  the  erector  spinsd. 

The  RECTUS  CAPITIS  POSTICUS  MAJOR  is  the  largest  of  the 
muscles  between  the  occipital  bone  and  the  first  two  vertebraB, 
and  arxMi  from  the  side  of  the  spinous  process  of  the  axis.  It 
is  inserted  into  the  outer  part  of  the  inferior  curved  line  of  the 
occipital  bone  for  about  an  inch,  as  well  as  into  the  suifiEu^e 
below  it. 

Its  upper  attachment  lies  beneath  the  superior  oblique  muscle. 
This  muscle  is  directed  outwards  very  obliquely,  and  forms  one 
side  of  the  triangular  space  which  contains  the  suboccipital  nerve 
and  the  vertebral  artery. 

Action.  By  the  action  of  both  muscles  the  head  will  be  put 
backwards.  By  one  rectus  the  face  will  be  turned  to  the  same 
side ;  and  after  the  head  has  been  so  rotated,  the  muscle  will 
assist  in  extending  the  head. 

The  RECTUS  CAPITIS  POSTICUS  MINOR  is  internal  to  the  pre- 
ceding, and  is  much  smaller  than  it.  Arising  from  the  neural 
arch  of  the  atlas,  the  muscle  ascends  to  be  inserted,  close  to  the 
middle  line,  into  the  inferior  curved  ridge  of  the  occipital  bone, 
and  between  this  and  the  foramen  magnum. 

This  small  muscle  is  fan-shaped,  and  is  deeper  than  the  rectus 
major :  it  covers  the  ligament  between  the  atlas  and  the  occipital 
bone.  The  two  small  recti  muscles  correspond  with  the  inters 
spinales  between  the  other  vertebrae. 

Action.  Both  muscles,  or  one,  will  have  the  same  use,  viz.,  to 
approach  the  occiput  to  the  atlas. 

The  OBLIQUUS  INFERIOR  takes  a  slanting  position  between  the 
first  two  vertebrae.  It  arises  from  the  spinous  process  of  the 
axis,  external  to  the  rectus  major  muscle,  and  is  inserted  into  the 
tip  and  the  posterior  transverse  process  of  the  atlas. 

Action.  One  muscle  turns  the  face  to  the  same  side  by  rotating 
the  atlas  on  the  axis.  If  both  muscles  act  at  the  same  time  they 
will  assist  in  keeping  the  head  straight. 

The  OBLIQUUS  SUPERIOR  takes  origin  from  the  upper  part  of 
the  transverse  process  of  the  atlas,  where  the  preceding  muscle 
terminates ;  and  is  directed  inwards  to  be  inserted  between  the 
curved  lines  of  the  occipital  bone,  near  the  mastoid  process. 

This  muscle  is  concealed  by  the  complexus  and  trachelo- 
mastoideus,  and  crosses  the  vertebral  artery.  Its  insertion  is 
beneath  the  splenius,  but  above  the  rectus  major  muscle. 

Action,  With  its  fellow  the  upper  oblique  will  assist  in  carry- 
ing backwards  the  head.  By  the  action  of  one  muscle  the  occi- 
put will  be  inclined  to  the  same  side. 

The  S£MispiNALi8  occuples  the  vertebral  groove  in  the  doissl 
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and  cervical  regions,  and  extends  from  the  transverse  and  arti- 
cular processes  to  the  spines  of  the  vertebno.     The  lower  part  of  in  divided 
the  fleshy  mass  is  called  semispinalis  dorsi,  and  the  upper  part  ^^ 
sendspinalis  colli. 

The  iemispinalis  dorsi  arises  from  the  transverse  processes  of  aeml-sxrina- 
the  dorsal  vertebrae,  from  the  tenth  to  the  sixth ;  and  is  inserted  ^^  ^"^ 
into  the  spinous  processes  of  the  upper  four  dorsal  and  the  last 
two  cervical  vertebrae. 

The  semispinalis  colli  arises  from  the  transverse  processes  of  ■emi-spina- 
the  upper  six  dorsal  vertebrae,  and  from  the  articular  processes 
of  the  cervical  vertebrae  except  the  first  three  :  it  is  inserted  into 
the  spines  of  the  cervical  vertebrae  above  the  attachment  of  the 
semispinalis  dorsi,  the  atlas  not  receiving  any  slip. 

The  semispinalis  muscle  is  covered  by  the  complexus,  and  by  Connec- 
the  deep  cervical  artery.     Some  of  the  cervical  nerves  are  supei^  ^*^** 
ficial,  and  others  beneath  it.     To  its  inner  side  is  the  multifidus 
spinse  muscle. 

Action.  The  muscles  of  both  sides  will  act  as  extensors  of  the  Use  of  both; 
cervical  and  dorsal  parts  of  the  spine.     One  muscle  will  rotate  of  one 
the  spine,  so  as  to  tiim  the  face  to  the  opposite  side ;  and  will  ™^***^  ®* 
assist  others  in  inclining  the  spinal  colimin  to  the  same  side. 

*  The  INTERSPINAL  MUSCLES  are  placed,  as  their  name  ex-  Intempinia 
presses :  they  are  arranged  in  pairs,  one  muscle  being  on  each  ^^^,  ^ 
side  of  the  interspinous  ligament ;  and  they  are  best  seen  in  the 

neck  and  loins. 

In  the  cervical  region  the  muscles  are  situate  between  most  of  in  the  nock; 
the  processes,  but  they  are  absent  from  the  interval  between 
the  first  two  vertebrae.     They  are  small  round  bundles,  and  are 
attached  above  and  below  to  the  bifurcated  apices  of  the  spines. 

*  In  the  dorsal  region  the  muscles  are  rudimentary ;  they  exist  in  the  back ; 
between  the  first  two,  and  the  lowest  two  pairs  of  spinous  pro- 
cesses, and  between  the  last  dorsal  and  the  first  lumbar  vertebra. 

*  In  the  lumbar  region  they  are  thin  flat  muscles,  which  reach  in  the  loina. 
all  along  the  spines. 

Action,  By  the  approximation  of  the  spinous  processes  these  use  on  the 
small  muscles  will  help  in  extending  the  spine  :  necessarily  the  "P*^^* 
movement  of  each  pair  is  very  slight,  but  the  aggregate  of  all 
would  amoimt  to  perceptible  motion. 

*  The  INTERTRANSVERSE  MUSCLES  lie  between  the  transverse  \^'^ 
processes  of  the  vertebrae ;  but  only  those  in  the  loins  and  the  miuclea 
back  are  now  dissected. 

In  the  neck  they  are  double,  like  the  interspinal  muscles  of  the  in  the  neck, 
same  vertebrae  (p.  179). 

*  In  the  dorsal  region  they  are  single  rounded  bundles,  and  in  the  dorsal 
are  found  only  between  the  lower  processes  :  their  number  varies  ^^S^^* 
£rom  three  to  six.     Between  the  upper  processes  tendinous  bands 

44ike  their  place. 
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*  In  the  lumbar  region  the  anterior  set  are  four  tliin  and 
fleshy  muscular  planes.  The  posterior  set  are  rounded  bundles, 
which  are  attached  to  the  accessory  points  at  the  roots  of  the 
transverse  processes  :  these  have  been  named  interacccMoriu 

Action,  The  small  intertransversales  help  to  incline  laterally 
the  spine  by  their  approximating  the  transverse  processes :  the 
motion  between  a  single  pair  of  bones  would  be  scarcely  appre- 
ciable, as  in  the  case  of  the  interspinales. 

Dissection,  The  multifidus  spina9  muscle,  which  fills  the  hollow 
by  the  side  of  the  spinous  processes,  may  be  now  dissected.  The 
upper  part  of  the  muscle  is  to  be  prepared  and  learnt  by  the 
dissector  of  the  head  and  neck.  It  will  be  laid  bare  by  catting 
through  the  insertion  of  the  semispinalis,  and  everting  that 
muscle. 

*  Over  the  sacrum  the  thick  aponeurosis  covering  the  multi- 
fidus and  the  erector  spinaB  must  be  removed.  In  the  dorsal 
region  the  muscle  will  appear  on  detaching,  and  drawing  aside 
the  semispinaUs  from  the  spines. 

*  The  MULTIFIDUS  SPiNiB  muscle  extends  from  the  sacrum  to 
the  second  vertebra,  and  is  much  larger  towards  the  pelvis  than 
in  the  neck. 

On  the  back  of  the  sacrum  it  takes  origin  between  the  central 
and  external  row  of  processes,  as  low  as  the  fourth  aperture ; 
from  the  inner  surface  of  the  iliac  spine  (posterior  superior)  of 
the  hip  bone ;  and  from  the  ligaments  connecting  this  bone  to  the 
sacrum.  It  is  attached  differently  along  its  outer  edge  (origin) 
in  the  several  regions  of  the  spine.  In  the  loins  it  arises  by 
large  fasciculi  from  the  accessory  and  the  articular  processes. 
In  the  dorsal  region,  from  the  transverse  processes.  And  in  the 
neck,  from  the  articular  processes  of  the  five  lower  vertebrae. 
From  these  attachments  the  fibres  are  directed  obliquely  inwards, 
some  extending  more  than  the  length  of  one  vertebra,  to  be 
inserted  into  the  spines  and  the  neural  arches  of  the  vertebras 
from  the  second  cervical  to  the  third  sacral. 

This  muscle  fiUs  chiefly  the  vertebral  groove,  and  is  concealed 
by  the  erector  spinsQ  and  the  semispinalis.  The  internal  branches 
of  the  vessels  and  nerves  in  the  back  lie  along  its  outer  border. 
The  small  muscles  described  below  may  be  said  to  be  parts  of 
the  multifidus. 

Action,  By  the  use  of  the  muscles  of  both  sides,  the  spinal 
column  can  be  extended ;  and  by  the  contraction  of  one,  the  spine 
will  be  rotated  in  the  back  and  the  neck,  the  face  being  turned 
to  the  opposite  side.  One  muscle,  combined  with  the  sendspi- 
nalis,  will  incline  laterally  the  spine  to  its  side. 

*  Rotatores  dorsi  (Theile).  These  are  eleven  small  muscles 
beneath  the  multifidus  spinsQ  in  the  dorsal  region,  and  are  separ 

rated  from  that  muscle  by  fine  areolar  tissue.     Each  is  attached 
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:liiferioTily  to  the  tip  and  npper  edge  of  a  transverse  process,  and 
«uperiorly  to  the  lower  border  of  the  neural  arch  of  the  vertebra 
next  above.  The  first  springs  from  the  transverse  process  of  the 
second  vertebra. 

Action,  These  small  rotators  will   assist   the  larger  muscle  Use. 
(multifidus)  in  turning  the  spine  to  the  opposite  side. 

♦  The  aponeuTons  common  to  the  multifidus  and  erector  spinse  Aponeuroris 
is  fixed  firmly  to  the  surrounding  bones,  and  furnishes  attach-  f^dug. 
ment  to  the  muscular  fibres.     In  the  middle  line  it  is  united 

with  the  spines  of  the  lower  lumbar  vertebrae  and  sacrum.  On 
the  outer  side  it  is  attached  to  the  posterior  part  of  the  iliac 
crest,  and  to  the  outer  row  of  tubercles  on  the  back  of  the  sacrum, 
being  connected  at  the  last  spot  with  the  great  sacro-sciatic  liga- 
ment. Above,  it  is  continued  some  way  on  the  surface  of  the 
erector  spinse,  but  further  on  the  longissimus  dorsi  than  the  ilio- 
coetalis.  Below,  the  latissimus  dorsi  and  the  vertebral  aponeurosis 
blend  with  its  cutaneous  surface  (p.  411,  416). 

♦  Dissection.  To  find  the  branches  of  the  sacral  nerves,  it  will  Dia»ction 
be  necessary  to  remove  the  part  of  the  multifidus  spinse  which  SL^«ft. 
covers  the  sacrum.     The  first  three  are  split  into  two  each  :  their 
external  branches  will  be  found  readily  on  the  great  sacro-sciatic 
ligament,  from  which  they  may  be  traced  in ;  the  inner  branches 

axe  very  slender  and  difficult  to  be  recognised. 

The  lowest  two  nerves  are  very  small,  and  are  to  be  sought  on 
the  back  of  the  sacrum,  below  the  attachment  of  the  multifidus 
Bpinfls.  They  are  not  bifurcated  like  the  others,  but  imite  to- 
gether, and  with  the  coccygeal  nerve  in  loops.  The  fourth  oomes 
through  a  sacral  aperture,  the  fifth  between  the  sacrum  and 
coccyx ;  and  the  coccygeal  is  still  lower. 

Sacral   Nerves. — The  posterior  primary  branches   of  the  Five  sacral 
sacral  nerves  are  five  in  number.     Four  issue  from  the  spinal  ^®^^®*  • 
canal  by  the  apertures  in  the  back  of  the  sacrum,  and  the  fifth 
between  the  sacrum  and  the  coccyx.     The  first  three  have  the  are  diffftr- 
onmnon  division  into  inner  and  outer  branches,  like  the  other  ^u^Jd?**^* 
spinal  nerves  ;  but  the  last  two  are  imdivided. 

*  The  first  three  nerves  are  covered  by  the  multifidus  spinse,  vint  three 
and  divide  regularly.  ^^® 

The  inner  branches  are  distributed  to  the  multifidus ;  and  the  inner  and 
last  is  very  fine. 

The  <mter  branches  are  larger,  and  have  communicating  offsets  outer 
from  one  to  another  on  the  back  of  the  sacrum  :  further,  the  outer 
branch  of  the  first  nerve  is  connected  with  the  corresponding 
part  of  the  last  lumbar ;  and  that  of  the  third  joins  in  a  similar 
manner  the  sacml  nerve  next  below.     After  this  looping  the  the  last 
branches  pass  outwards  to  the  surface  of  the  great  sacro-sciatic  fi^^®  ^"***" 
ligament,  where  they  join  a  second  time,  and  then  become  cuta-  offsets. 
neouB.     (See  Dissectio]!^  of  the  Buttock.) 
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Lait  two  arc  *  Last  two  nerves.  These  nerves,  which  are  below  the  mnlti- 
imdiyided.  fi^us,  are  much  smaller  than  the  preceding,  and  want  the  Tegular 
branching  of  the  others  :  they  are  connected  with  each  other  and 
the  coccygeal  nerve  by  loops  on  the  back  of  the  sacrum.  A  few 
filaments  are  distributed  to  the  back  of  the  sacrum  and  the 
coccyx. 

Coccygeal  iierve.  Its  posterior  primary  branch  issues  through 
the  lower  aperture  of  the  spinal  canal,  and  appears  by  the  side 
of  the  coccyx.  It  is  joined  by  a  loop  from  the  last  sacral  nerve, 
and  ends  on  the  posterior  surface  of  the  coccyx. 

*  Sacral  Arteries.  Small  branches  leave  the  spinal  canal 
with  the  sacral  nerves ;  they  supply  the  muscular  mass  of  the 
erector  spinas,  and  anastomose  with  branches  on  the  back  of  the 
sacrum  from  the  gluteal  and  sciatic  arteries. 

*  Dissection,  The  examination  of  the  posterior  part  of  the 
wall  of  the  thorax  may  be  made  before  the  body  is  again  turned. 
By  removing,  opposite  the  ribs,  the  iHo-costalis  and  longissimus 
dorsi,  the  small  levatores  costarum  will  be  imcovered.  The 
hinder  part  of  the  external  intercostal  muscle  will  be  denuded  at 
the  same  time. 

*  The  LEVATORES  COSTARUM  are  twelve  small  fan-shaped 
muscles,  which  are  connected  with  the  hinder  part  of  the  ribs. 
Each,  except  the  first,  arises  from  the  apex  and  lower  border  of 
the  transverse  process  of*  a  dorsal  vertebra ;  and  is  insertedy  the 
fibres  spreading  out,  into  the  upper  border  of  the  rib  beneath 
from  the  tubercle  to  the  angle.  The  muscles  increase  in  size 
from  above  down,  and  their  fibres  have  the  same  direction  as  the 
external  intercostal  layer. 

The  first  is  fixed  above  to  the  transverse  process  of  the  last 
cervical  vertebra,  and  below  to  the  outer  border  of  the  first  rib. 
Some  of  the  four  lower  muscles  are  continued  beyond  one  rib 
to  that  next  succeeding :  these  longer  slips  have  been  named 
levatores  longiores  costarum. 

Action,  The  muscles  raise  the  hinder  part  of  the  ribs,  as  the 
name  signifies,  and  the  lowermost  draw  the  bones  somewhat 
back. 

*  The  external  intercostal  muscle  is  continued  backwards  along 
the  ribs  as  far  as  the  tubercle,  and  is  overlaid  by  the  elevator 
muscle.  Beneath  the  muscle  are  the  intercostal  nerve  and 
artery. 

Dissection,  To  trace  the  anterior  and  posterior  primary  branches 
of  the  dorsal  nerves  to  their  common  trunk,  the  elevator  of  the 
rib  and  the  external  intercostal  muscle  are  to  be  cut  through  in 
one  or  more  spaces.  The  intercostal  artery  with  its  posterior 
branch  is  laid  bare  by  this  proceeding. 

*  The  dorsal  nerves  split  in  the  intervertebral  foramina  into 
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♦  The  posterior  branclies  are  directed  backwards,  internal  to  posterior 
the  anterior  costo-transverse  ligament,   and  have  been  already 
examined  (p.  423). 

The  anterior  is  named  intercostal,  and  is  continued  between  and  anterior 
the  ribs  to  the  front  of  the  chest.     Its  anatomy  is  learnt  in  the  ""^^""^ 
dissection  of  the  thorax  (p.  394). 

♦  The  intercostal  artery  has  an  almost  exact  correspondence  Intercostal 
with  the  dorsal  nerve  in  its  branching  and  distribution. 


artery. 
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The  spinal  cord  (medulla  spinalis)  gives  origin  to  the  spinal 
nerves,  and  is  lodged  in  the  canal  formed  by  the  bodies  and 
neural  arches  of  the  vertebrae.  It  is  invested  by  prolongationB 
of  the  membranes  of  the  brain,  which  fonn  sheaths  around  it, 
and  is  supjK)rted  by  them  in  its  large  canal. 

Dissection.  To  obtain  the  cord  and  its  enveloping  membranes, 
it  will  be  necessary  to  open  the  spinal  canal ;  but  as  a  preparatory 
step  all  the  muscles  are  to  be  taken  from  the  arches  and  spines 
of  the  vertebrae.  The  canal  may  be  opened  by  sawing  through 
the  neural  arches,  on  each  side,  close  to  the  articular  processes ; 
and  the  cuts  of  the  saw  should  extend  to  the  lower  end  of  the 
sacrum,  but  not  higher  in  the  neck  than  the  fourth  cervical  ver- 
tebra. As  it  is  difficult  to  use  the  saw  in  the  hollow  of  the 
lumbar  region,  a  chisel  and  a  mallet  will  be  found  useful  to 
complete  the  division  of  the  vertebral  arches. 

When  the  loose  bits  of  ]x)ne  have  been  t^ken  away,  the  tube 
of  the  dura  mater  will  be  seen  to  be  covered  by  some  veins  and 
fat ;  and  by  a  loose  areolar  tissue  containing  fluid  sometimes, 
especially  at  the  lower  part.  The  fat  may  be  scraped  away 
with  the  handle  of  the  scalpel,  and  lateral  prolongations  through 
the  intervertebral  foramina  are  to  be  defined. 

Membranes  op  the  Cord.  Three  membranes,  like  those  of 
the  brain,  surround  the  cord,  viz.,  an  external  tube  of  dura 
mat^ir,  an  internal  sheath  of  pia  mater,  and  an  intervening 
amclmoid  or  serous  covering. 

The  dura  mater  forms  a  strong  tube,  and  is  continuous  with 
the  membrane  lining  the  interior  of  the  skull.  Surrounding  the 
cord  and  the  nerves  it  extends  along  the  spinal  canal,  and  forms 
a  loose  sheath  as  far  as  the  top  of  the  sacrum ;  but  beyond  that 
point  it  is  continued  by  a  slender  impervious  cord  to  the  back  of 
the  coccyx.  The  capacity  of  the  sheath  is  much  greater  than  is 
needed  for  its  contents ;  and  its  size  is  larger  in  the  neck  and 
loins  than  in  the  back. 

On  the  outer  aspect  the  dura  mater  is  smooth,  when  a  com* 
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parison  is  made  between  it  and  the  part  in  the  skull,  for  it  does 
not  act  as  a  periosteum  to  the  bones.  Between  it  and  the  osseous 
surfaces  are  some  vessels  and  fat;  and  it  is  connected  to  the 
posterior  common  ligament  of  the  vertebrsB  by  a  few  fibrous 
bands. 

On  each  side  the  dura  mater  sends  offsets  along  the  spinal  Offaets  ou 
nerves  in  the  intervertebral  foramina ;  and  these  several  offsets  Serves, 
become  gradually  longer  inferiorly,  where  they  form  tubes  which 
enclose  the  sacral  nerves,  and  lie  for  some  distance  within  the 
spinal  canal.     In  the  midst  of  the  tubes  below  is  the  slender  central 
before-mentioned    impervious   cord,    which   descends   from   the  piece, 
lower  part  of  the  sheath  of  the  dura  mater  to  the  end  of  the 
spinal  canal,  and  blends  with  the  periosteum  covering  the  back 
of  the  coccyx. 

Dissection,  The  spinal  cord  with  the  sheath  of  the  dura  mater  Dissection 
is  to  be  then  removed  from  the  body.     For  this  purpose  the^^™^^* 
lateral  processes  in  the  intervertebral  apertures  are  to  be  cut; 
and  one  or  two  of  them  in  the  lumbar  region  should  be  followed 
ontwaids  beyond  the  intervertebral  foramen  by  cutting  away  , 

the  surrounding  bone.  The  central  prolongation  may  be  now 
d^ached  with  care  from  the  coccyx.  Next,  the  cord  and  its 
membranes  are  to  be  divided  opposite  the  lower  cervical  verte- 
bne,  and  to  be  removed  by  cutting  the  bands  that  attach  the 
dma  mater  to  the  posterior  ligament  of  the  bodies  of  the 
TertebrsQ. 

When  the  cord  is  taken  out,  it  is  to  be  placed  on  a  piece  of  ^xA  see  next 
board,  or  on  a  table,  with  the  anterior  surface  uppermost,  and  ^^^^^^^' 
the  lateral  offsets  widely  separated.  To  show  the  arachnoid 
covering,  the  dura  mater  is  to  be  slit  along  the  middle,  on  one 
or  both  aspects,  as  far  as  the  small  terminal  fibrous  cord  before 
referred  to ;  but  the  membrane  is  to  be  raised  whilst  it  is  being 
ent  through,  so  that  the  loose  arachnoid  on  the  cord  may  not  be 
injured.  Lastly,  the  dura  mater  is  to  be  fastened  back  with 
pins. 

The  arachnoid  membrane  is  the  thin  serous  covering  of  the  Arachnoid 
cord  which  \a  immediately  beneath  the  dura  mater.     Like  the  S^™  *'***® 
eorresponding  membrane  in  the  skull,  it  invests  the  nervous 
centre  and  lines  the  dura  mater,  and  consists  thus  of  a  visceral 
and  a  parietal  part. 

The  outer  or  parietal  port  is  inseparably  joined  to  the  inner  parietal 
snrface  of  the  dura  mater,  and  gives  to  the  membrane  a  shining  ^f^^^^' 
appearance.* 

The  inner  or  visceral  layer  surrounds  the  cord  loosely,  so  as  to  loose  or 
leave  a  considerable  interval   between  the  two  (sub-arachnoid  uyerT 

*  According  to  the  view  of  KoUiker,  the  membrane  is  a  simple  tube  cor- 
^HfpoiuUxig  with  the  vitoeral  layer  in  the  text. 
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space).  At  the  lower  part  of  the  spinal  canal  the  loose  sheath  is 
lai^gest,  and  envelops  the  mass  of  nerves  forming  the  canda 
equina.  As  the  different  spinal  nerves  extend  to  the  inter- 
vertebral foramina,  they  receive  loose  tubes  from  the  arachnoid, 
and  lose  the  same  when  they  perforate  the  dura  mater. 

Dissection,  The  subarachnoid  space  of  the  cord  may  be  made 
evident  by  placing  the  handle  of  the  scalpel  beneath  the  visceral 
layer ;  or  by  putting  a  detached  piece  of  the  cord  in  water,  with 
the  posterior  aspect  uppermost,  and  blowing  air  beneath  the 
serous  membrane. 

The  subarachnoid  sfpace  is  situate  between  the  loose  or  visceral 
part  of  the  arachnoid  membrane,  and  the  spinal  cord  invested  by 
pia  mater.  Larger  at  the  lower  than  at  the  upper  part  of  the 
spinal  canal,  the  interval  contains  a  special  fluid — cert^bro-spinal ; 
and  it  communicates  with  the  cavity  in  the  interior  of  the  bndn 
by  an  aperture  in  the  fourth  ventricle.  Crossing  the  space  at 
the  posterior  part  of  the  cord,  are  bundles  of  fibrous  tissue :  in 
the  neck  the  fibres  are  most  marked,  and  are  collected  into  an 
imperfect  partition  or  septum  along  the  middle  line.  In  the 
space  are  contained  the  serrations  of  the  ligamentum  denticula- 
tum,  and  the  roots  of  the  spinal  nerves,  with  some  vessels. 

Dissection,  For  the  purpose  of  seeing  the  next  covering  of  the 
cord  with  the  ligamentum  denticulatum,  the  arachnoid  membrane 
is  to  be  taken  away. 

The  pia  mater  is  much  less  vascular  on  the  spinal  cord  than 
on  the  brain.  Thicker  and  more  fibrous  in  its  nature,  the  mem- 
brane closely  surrounds  the  cord  with  a  sheath  or  neurilemma, 
and  sends  a  thin  prolongation  into  the  anterior  medixm  fissure ; 
it  furnishes  coverings  to  the  roots  of  the  spinal  nerves. 

The  outer  surface  of  the  pia  mater  is  rough.  Along  the  front 
is  a  central,  anterior  fibrous  band  (linea  splendens,  Haller) ;  and 
on  each  side  another  fibrous  band,  the  ligamentum  denticulatum, 
is  attached  to  it.  Scattered  through  the  membrane  are  branched 
pigment  cells,  which  give  frequently  a  darkish  appearance  in  the 
cervical  region  where  they  most  aboimd. 

Where  the  medulla  spinalis  ceases,  viz.,  about  the  lower  part 
ol  the  body  of  the  first  lumbar  vertebra,  the  investing  tube  of  the 
pia  mater  is  suddenly  reduced  in  size,  and  has  the  appearance  of 
a  round  fibrous  cord.  This  cord-like  part  is  improvided  with 
nervous  substance  except  above,  and  is  blended  with  the  central 
impervious  prolongation  of  the  dura  mater  on  a  level  with  the 
upper  part  of  the  sacrum.  It  serves  to  fix  the  lower  end  of  the 
medulla  spinalis,  and  has  been  named,  from  that  circumstance, 
the  central  ligament  of  the  cord  (filtun  terminale).  A  vein  and 
artery  accompany  this  fibrous  piece,  and  distinguish  it  from  the 
surrounding  nerves. 

The  ligavientum  denticiilatum  is  the  white,  fibrouB,  toothed 
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band  on  each  side  of  the  spinal  cord.  It  is  named  ^m  its 
serrated  appearance ;  and  it  has  the  same  structure  as  the  dura 
mater,  except  that  it  wants  an  epithelial  covering. 

Situate  between  the  anterior  and  posterior  roots  of  the  nerves,  is  fixed  on 
the  band  reaches  upwards  to  the  medulla  oblongata,  and  ends  ^^   ^  ^ 
inferiorly  on  the  lower  pointed  extremity  of  the  cord.     Inter- 
nally it  is  united  to  the  pia  mater.    Externally  it  ends  in  a  series 
of  triangular  or  tooth-like  projections,  which  are  fixed  at  iutervals 
into   the   dura  mater,  each  being   about  midway,  from  above  and  on  other 
down,  between  the  apertures  of  the  roots  of  two  spinal  nerves,  mater. 
There  are  twenty  or  twenty  one  denticulations,  of  which  the  first  Number 
18  attached  to  the  dura  mater  opposite  the  margin  of  the  occipital  ^^J*^^* 
foramen,  between  the  vertebral  artery  and  the  hypoglossal  nerve ;  pointa. 
and  the  last  is  inserted  opposite  the  last  dorsal  or  the  first  lumbar 
Tertebra, 

This  fibrous  band  supports  the  spinal  cord,  and  has  been  called  Use. 
a  ligament  from  that  circumstance. 

Vetsds  and  nerves  of  the  membrane.  The  dura  mater  of  the  cord  veuela  an 
has  but  few  vessels  in  comparison  with  that  in  the  skull,  for  its  3S!ra,^ter 
office  is  different.     Nerves  are  said  to  be  furnished  to  it  from 
<^bet8,  on  the  vessels  supplying  the  cord. 

The  arachnoid  is  sparingly  supplied  with  vessels  like  serous  ^f  arach- 
membranes  in  general,  and  proof  of  its  containing  nerves  in  man  »oid ; 
is  yet  wanting. 

The  pia  mater  has  a  network  of  vessels  in  its  substance,  though  of  pu 
thia  is  less  marked  than  in  thQ  part  on  the  brain,  and  from  it  ™*^'- 
ufisets  enter  the  cord.     In  the  membrane  are  many  nerves  :  these 
were  supposed  by  Purkinje  to  be  derived  from  the  sympathetic, 
bat  Remak  states  that  their  chief  source  is  the  posterior  roots  of 
the  spinal  nerves. 

Dissection.  The  arachnoid  membrane  is  to  be  taken  from  the  DiMection 
fibrils  of  the  roots  of  one  nerve ;  and  the  roots  of  the  nerve  are  ^ll2?i®  ^^ 
to  be  traced  outwards  to  their  transmission  through  two  apertures 
in  the.  dura  mater. 

One  or  more  of  the  lumbar  offsets  of  the  dura  mater,  which  and  the 
have  been  cut  of  some  length,  are  to  be  laid  open  to  show  the  8*"«"**^ 
oontained  ganglion.  The  student  should  define  one  ganglion, 
showing  its  bifid  condition  at  the  inner  end,  and  should  trace  a 
handle  of  threads  of  the  posterior  root  into  each  point.  The  an- 
terior root,  is  to  be  followed  over  the  ganglion  to  its  union  with 
the  other  beyond  the  ganglion. 

Spinal  Nerves.  The  spinal  nerves  are  thirty-one  in  number,  "^"J" 
and  are  constructed  by  the  blending  together  of  two  roots  (ante-  ner?M. 
rior  and  posterior)  in  the  intervertebral  foranuna  (fig.  81). 

They  are  divided  into  groups  corresponding  with  the  regional  Number  and 
sabdi visions  of  the  spinal  colunm,  viz.,  cervical,  dorsal,  lumbar,  ^^^P** 
sacialy  and  coccygeaL     In  each  group  the  nerves  are  the  «assi<^ 


DISSECTION  OF  THE  SPINAL  COED. 

in  number  as  the  vertebrae,  except  in  the  cervical  regicai  rffl* 
Bpine  where  tliey  are  eight,  and  in  the  coccygeal  legion  vlMt 
there  is  only  one.  In  consequence  of  the  number  of  nemt  in 
the  net'k  exceeding  that  of  the  vertebne,  the  last  is  placed  bdo* 
the  seventh  vertebra ;  and  the  lowest  nerve  of  each  group,  exK^ 
the  coccygeal,  will  be  below  ite  corregpondtng  vertebra. 

Eacli  ner\'e  divides  into  two,  viz.,  anterior  and  posteriol  jor 
taary  branches ;  the  former  of  these  is  distributed  to  the  front  <i 
the  body  and  the  limbs,  and  the  latter  ia  confined  to  the  hinder 
part  of  the  trunk. 

Roots  of  the  Nerves.  Two  roots  or  bundles  of  fibrils  (ante- 
rior and  posterior)  attach  the  nerve  to  the  spinal  coid;  and  iiim 
unite  together  to  ibnu  a  common  trunk  in  the  intervertebral  fon- 
men.  The  posterior  root  ia  marked  by  a  ganglion,  but  the 
anterior  root  is  aganglionic. 

Tlie  poeUrior  or  ganglumu:  root)  (tig.  Bl,  »)  surpass  in  sixe  tbt 

'   anterior,  and  ore  fotmed  by  larger  and  more  numerous  fibrill. 

They  are  attached  to  the  side  of  the  cord  between  the  posterior 

and  lateral  columns  in  a  straight  line,  which  they  keep  even  to 

the  last  nerve. 

In  their  course  to  the  trunk  of  the  nerve  the  fibrils  converge 
to  an  aperture  in  the  dura  mater  oppoaile  the  intervertebral  fora- 
men i  as  they  approach  that  ape^ 
ture  they  are  collected  into  two 
bundles  which,  lying  side  by  side, 
receive  a  sheath  i^m  the  dors 
mater,  and  enter  the  two  points  of 
the  inter^-ertebral  ganglion. 

The  vntervnid^rtU  ganglia.  Each 
posterior  root  is  provided  with  a 
ganglion.  The  ganglia  are  reddish 
in  colour,  and  oval  in  shape  whilst 
they  are  aurroundcd  by  the  dura 
i  proportioned  to  that  of  the  root  By 
means  of  the  previous  dissection,  the  ganglion  may  be  seen  to 
be  bifid  at  the  inner  end,  where  it  is  joined  by  the  bundles  of 
fibrils  of  the  root ;  it  might  be  said  to  possess  two  small  gnn^Ja, 
one  for  each  bnndle  of  fibrils,  which  are  blended  at  their  outer  ends. 
Sometimes  the  first  or  suboccipital  nerve  is  without  a  ganglion. 
The  anterior  or  agangltonu  rooU  arise  from  the  side  of  the 
cord   by   filaments  which    are  attached   irregularly — not   in  a 


mater  ;  and  their  si 


*  A  plan  of  tlte  origio  of  tlie  nerves  tmd  the  GBsnres  of  (he  apinal  eord — 
Anteriar,  and  >.  Foeterior  roota  of  the  nerves. 

I.  Anterior  fissnre.     p.  Posterior  tSssure,   and   h.  IdtanJ  fimtre ;  e. 
B  line  of  AtlschmeDt  of  the  anterior  roots,     t.  Centnl  gnj  gubstuiee 
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straight  line  (r),  and  approach  nearer  the  middle  fissure  at  the  without 
lower  end  of  the  cord.  ganglion, 

Taking  the  same  direction  as  the  posterior  root  to  the  inter-  pierces 
vertebral  foramen,  the  fibrils  enter  a  distinct  opening  in,  and    "™"*  ^ 
have  a  separate  sheath  of  the   dura  mater.     In  their  further  and  joins 
course  to  the  trunk  of  the  nerve  they  are  gathered  into  two  5SSt*bcyond 
bundles,  and  pass  over  the  ganglion  without  joining  it.    Finally  ganglion. 
the  anterior  root  blends  with  the  posterior  beyond  the  ganglion 
to  form  the  trunk. 

Characters  of  the  roots.  Besides  variations  in  the  relative  size  characters 
between  the  two  roots,  the  following  characters  are  to  be  noted :   o'  *'<^**- 

Union  of  the  fibrils.  The  fibrils  of  contiguous  anterior  roots  Some  seta 
may  be  joined,  and  the  fibrils  of  the  neighbouring  posterior  roots  foj^***^* 
may  be  connected  in  a  like  manner ;  but  the  anterior  is  never 
united  with  the  posterior  root,  or  the  opposite. 

Relative  size  of  the  roots.  The  posterior  root  is  larger  than  the  Posterior 
anterior,  except  in  the  suboccipital  nerve ;  and  the  nimiber  of  "^*  largest, 
the  fibrils  is  also  greater.    Further,  the  posterior  is  proportionally  proportion- 
larger  in  the  cervical  than  in  any  other  group.     In  the  dorsal  J^necl?*^*^ 
nerves  there  is  but  a  very  slight  difference  in  favour  of  the  hinder 
root. 

Size  of  the  roots  along  the  cord.  Both  roots  are  larger  where  Roots  in- 
the  nerves  for  the  limbs  arise,  than  at  any  other  part  of  the  cord ;  ^T^  *^^® 
and  they  are  greater  in  the  nerves  to  the  lower  than  in  those  to 
the  upper  limbs  :  so  that  the  nerve  roots  increase  from  above  except  dor- 
down,  except  at  the  two  following  spots,  viz.,  in  the  dorsal  region  JJcnS. 
where  they  are  of  much  the  same  size  from  the  second  to  the  last, 
and  at  the  lower  extremity  of  the  cord. 

Direction  and  length.  As  the  apertures  of  transmission  from  Oblique  in 
the  spinal  canal  are  not  opposite  the  place  of  origin  of  the  nerves,     ^   co****® 
the  roots  must  be  directed  more  or  less  obliquely.    This  obliquity 
increases  from  above  down  ;  for  in  the  upper  cervical  nerves  the  Most  so 
roots  are  horizontal,  but  in  the  lumbar  and  sacral  nerves  they  *'^®'^o''^J'» 
have  a  vertical  direction  around  the  end  of  the  medulla  spinalis. 
The  appearance  of  the  long  fibrils  around  the  end  of  the  cord  and  form 
resembles  the  extremity  of  a  horse's  tail,  and  bears  appropriately  ^^J^J^ 
the  term  cavda  equina. 

The  length  of  the  roots  increases  in  proportion  to  the  obliquity.  Length 
Between  the  origin  and  the  place  of  exit  of  the  roots  of  the  lower 
cervical  nerve  it  amounts  to  the  depth  of  one  vertebra  ;  in  the  from  above 
lower  dorsal  nerve  it  equals  the  depth  of  two  vertebrae ;  and  in    ^^'^^ 
the  lumbar  and  sacral  nerves  each  succeeding  root  becomes  a 
vertebra  longer,  for  the  cord  does  not  reach  beyond  the  first 
lumbar  vertebra. 

PloM  of  union  of  the  roots.  Commonly  the  roots  unite  as  before  Union  of 
stated  in  the  intervertebral  foramina ;  and  the  trunk  of  the  nerve  inlui^. 
bifurcates  at  the  same  spot  into  its  anterior  and  posterior  ^i^xnarj  ^<ScS«^ 
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branches.  But  deviations  from  this  arrangement  are  foxmd  at 
the  upper  and  lower  ends  of  the  spinal  column  in  the  followisg 
nerves. 

The  roots  of  the  first  two  cervical  nerves  join  in  each  instanee  en 
the  neural  arch  of  the  corresponding  vertebra ;  and  the  anterior 
and  posterior  branches  diverge  from  the  trunk  in  that  situation. 
In  the  sacral  nerves  the  union  of  the  roots  takes  place  within 
the  canal ;  and  the  primary  branches  of  the  nerves  issue  by  the 
apertures  in  the  front  and  back  of  the  sacrum. 

The  roots  of  the  coccygeal  nerve  are  also  united  in  the  spinal 
canal ;  and  the  anterior  and  posterior  branches  of  its  tmnk 
escape  by  the  lower  aperture  of  the  canal. 

Sititation  of  the  ganglia.  The  ganglia  are  placed  commonly  in 

of  ganglia,    ^j^^  intervertebral  foramina,   but  where  the  position  of  those 

Exceptions    apertures  is  irregular,  as  at  the  upper  and  lower  extremitiefi  of 

^        *    the  spinal  canal,  they  have  the  following  situation  : — In  the 

sacral  and    ^^  ^^  nerves  they  lie  on  the  neural  arches  of  the  atlas  and 

axis.     In  the  sacral  nerves  they  are  contained  in  the  spinal 

canal.     In  the  coccygeal  nerve  the  ganglion  is  also  within  the 

canal,  and  about  the  middle  of  the  long  posterior  root  (Schlemm). 

Vessels  of  the  Spinal  Cord.  The  arteries  on  the  suifiBce 

of  the  cord  are  anterior  and  posterior  spinal.     The  veins  do  not 

resemble  the  arteries  in  their  branching. 

The  anterior  spinal  artery  occupies  the  middle  line  of  the  cord 
beneath  the  fibrous  band  before  alluded  to  in  that  position.  It 
takes  origin  above  by  the  union  of  two  small  branches  of  the 
is  continued  vertebral  artery  (p.  191)  ;  and  it  is  continued  to  the  lower  part 
onwards.  Qf  iy^q  cord  by  a  series  of  anastomotic  branches,  which  are 
derived  from  the  vertebral  and  ascending  cervical  arteries  in  the 
neck,  and  the  intercostal  arteries  in  the  back.  Inferiorly  it 
supplies  the  roots  of  the  nerves  forming  the  cauda  equina,  and 
ends  on  the  central  fibrous  prolongation  of  the  cord.  The 
branches  of  this  artery  ramify  in  the  pia  mater,  and  are  distri- 
buted to  the  substance  of  the  cord,  some  entering  the  median 
fissure. 

The  posterior  spinal  arteriesy  one  on  each  side,  are  continued 

from  the  upper  to  the  lower  part  of  the  cord,  behind  the  roots 

of  the  nerves.     These  vessels  begin  superiorly  by  offsets  jfrom 

toued  along  ^q  vertebral  artery,  and  their  continuity  is  maintained  by  a 

anterior,       series  of  anastomotic  branches,  which  enter  the  canal  along  the 

spinal  nerves,  and  are  furnished  from  the  same  sources  as  the 

lie  on  sides   twigs  reinforcing  the  anterior  spinal  artery.     Dividing  into  small 

branches,  the  vessels  of  opposite  sides  form  a  free  anastomosiB 

around  the  posterior  roots,  and  some  offsets  enter  the  fissure  of 

the  cord. 

The  veins  of  the  spinal  cord  are  very  tortuous,  and  form  a 
plexus  on  the  surface.     At  intervals  larger  trunks  arise,  which 
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acc<nupaiiy  tlie  spinal  nerves  to  the  intervertebral  foramina,  and 

end  in  the  veins  outside  the  spinal  canaL     Near  the  top  of  the  Termination 

cord  the  veins,  are  united  into  two  or  more  small  branches ;  after  ^^  °' 

communicating  with  the  intraspinal  veins,  these  join  in  the  skull 

the  inferior  cerebellar  veins,  or  the  inferior  petrosal  sinuses. 

The  SPINAL  CORD  (medulla  spinalis)  is  the  cylindrical  elon-  gitxiation  of 
gated  part  of  the  cerebro-spinal  centre,  which  is  enclosed  within  the  cord. 
the  spinal  canaL     Invested  by  the  membranes  before  examined, 
the  medulla  occupies  about  two  thirds  of  the  length  of  the 
yertebral  canal,  and  is  much  smaller  than  the  bony  case  sur- 
rounding it. 

The  extent  of  the  cord  is  from  the  upper  border  of  the  atlas  Extent 
to  the  lower  border  of  the  first  lumbar  vertebra,  but  its  termina-  J^iw 
tion  inferiorly  may  be  a  little  higher  or  lower  than  that  spot. 
In  the  embryo  before  the  third   month  the  medulla  reaches  and  in  the 
throughout  the  spinal  canal,  but  it  gradually  recedes  as  the  «nbryo. 
surrounding   bones  enlarge   faster  than   it,  until  it  takes  the 
position  it  has  in  the  adult.     Its  length  is  usually  from  fifteen  Length. 
to  seventeen  inches. 

Superiorly  the  cord  joins  the  medulla  oblongata ;  and  infe-  inferior 
riorly  it  becomes  pointed,  being  sometimes  marked  by  one  or  J^Si^^ 
two  swellings,  and  ends  in  the  fibrous  prolongation  of  the  pia 
mater,  named  the  central  ligament  of  the  cord. 

The  size  of  the  spinal  cord  is  much  increased  where  the  ita  bIw 
nerves  of  the  limbs  are  attached.  There  are  therefore  two  spotT  ^ 
enlargements  on  it : — one  is  opposite  the  lower  part  of  the  neck, 
reaching  from  the  third  cervical  to  the  first  dorsal  vertebra ;  the 
other  is  smaller,  and  is  on  a  level  with  the  last  dorsal  vertebra. 
In  the  cervical  enlargement  the  greatest  thickness  is  from  side 
to  side  ;  but  in  the  lumbar  swelling  the  measurement  from  before 
back  rather  exceeds  the  other. 

Whilst  the  pia  mater  remains  on  the  cord,  the  anterior  surfiEU^  Anterior 
18  distinguish^  from  the  posterior  by  the  central  fibrous  band  kno^  ^^ 
and  the  anterior  spinal  artery ;  and  by  the  irregular  line  of  the 
anterior  roots,  which  approach  the  middle  towards  the  lower  end. 

Diuection.  For  the  examination  of  the  structure  the  student  Diaeection 
should  possess  a  piece  of  the  medulla  which  has  been  hardened  stituente  of 
in  spirit,  for  the  cord  which  is  obtained  from  the  spinal  canal  at  ^^°^ 
this  period,  is  not  fitted  for  the  puipose  of  dissection.    Supposing 
the  pia  mater  removed  from  the  surface,  without  the  roots  of  the 
nerves  being  detached,  the  student  will  be  able  to  observe  the 
following  divisions  in  the  medulla. 

FissuBES  OP  THE  CoRD  (fig.  81).  On  the  anterior  and  po*"  J?T[nd  **' 
terior  aspects  of  the  cord  is  a  median  longitudinal  cleft — the 
anterior  and  posterior  median  fissures,  which  mark  its  division 
into  halves;  and  along  the  line  of  the  posterior  roots  of  the 
nerves,  in  each  half,  is  another  slit — ^the  lateral  fissure. 
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The  anterior  median  JUtun  (fig.  B3,  o)  is  wider  than  the  pos- 
terior, and  penetrates  about  one  third  of  the  thiofcncsB  of  fe 
medulla  :  it  is  lined  by  a  piece  of  the  pi&  mater,  and  is  deepot 
towards  tbe  lower  end  of  the  cold- 
^■ff-  82.  •  White    mednllary    Bubetance    Una 

the  fisBure;  and  in  the  bottom  of 
the  cleft  the  white  fibres  are  tniu- 
Terse,  and  are  sepaiated  by  apo- 
tuM8  for  bloodvessels. 

The  posterior  rrxdian  fitturt  (fig. 
82,  p)  is  not  BO  wide,  nor  so  well 
ntarked  as  the  anterior ;  bnt  it  is 
best  seen  at  the  upper  part  of  tht 
neck,  and  in  the  lower  or  Inmbar 
enlargement.  Vessels  of  the  posterior  surface  of  the  cord  enter 
this  fissure, 
ii  The  lateral  fiuure  is  situate  along  the  line  of  attachment  ti 
the  fibrils  of  the  posterior  roots  (fig.  81,  b).  It  reachcB  iuwaida 
to  the  gray  crescent  in  the  interior  of  the  medulla. 

Sometimes  another  lateral  fissure  is  described  along  the  line 
of  origin  of  the  anterior  roots,  but  there  is  not  any  deft  in  that 
situarion. 
in  Sbomentb  of  the  Cord.  Each  half  of  the  cord  between  the 
^  median  fissures  is  divided  into  two  parts  by  the  ]at«ral  sulcus 
(fig.  61,  h):  the  piece  in  front  of  that  slit  and  the  posterior 
roots  of  the  nerves  is  called  the  antcro-latetal  column ;  and 
the  piece  behind,  the  posterior  column.  A  central  or  conunia- 
Bural  piece  unites  the  lialvea  of  the  medulla. 

The  aniera-lateral  coltatm  (fig.  81,  a  to  6)  includes  rather  mole 
than  two  thirds  of  the  half  of  the  cord,  extending  backwards  to 
the  posterior  roots  of  the  nerves,  and  gives  attachment  to  the 
ant«rior  roots. 

The  posterior  eolamn  (fig.  82,  b  to  p)  is  situate  between  the 
posterior  roots  of  the  nerves  and  the  central  fissure  along  the 
posterior  aspect.  Near  the  median  fissure  is  a  slight  groove  or 
furrow,  which  marks  ofi'  a  slender  piece,  the  posterior  median 
column :  this  portion  is  best  seen  in  the  cenical  part  of  the  cord. 
The  commtMure  of  the  cord  is  the  central  piece  connecting 
the  halves  of  the  medulla,  and  limits  the  depth  of  the  median 
fissures, 

DifftretU  divievm  of  tht  cord.  Each  half  of  the  cord  is  divided 
sometimes  into  three  parts  or  columns — anterior,  lateral,  and 
poflterior  (fig,  81),  whose  limits  are  the  following: — The  an- 

A  plan  of  the  legmenta  and  Gssnrea  of  th«  cord.  — o.  Anterior,  and  p. 
Poiterior  £uuie.  atoe.  Anterior  column,  c.  to  i.  lateral  oolnmn.  fr. 
to  J/,  PosJerior  columa.     «.  Qnt;  matter  of  the  cord. 


sTKrcTniK  or  Tin-:  anuK  ni 

terior,  c,  reaches  from  the  anterior  roots  of  the  nerves  to  the 
median  fissure  in  front.  The  lateral  column,  6,  is  limited  before 
and  behind  by  the  roots  of  the  nerves.  The  posterior,  p,  with 
its  small  posterior  median  segment,  is  placed  between  the  pos- 
terior roots  and  the  median  fissure  behind. 

Constituents  op  the  Cord.    A  horizontal  section  of  the  Cord  con- 
medulla  shows  more  distinctly  its  division  into  halves,  with  the  J^d^whS^'*^ 
commissural  or  connecting  piece  between  them.     The  same  cut  matter, 
demonstrates  the  existence  of  a  mass  of  gray  matter  in  the  in- 
terior, which  is  arranged  in  the  form  of  two  crescents  (one  in 
each  half  of  the  cord)  united  by  a  cross  piece  (fig.  82),  and  is 
surroimded  by  white  substance. 

The  commissure  consists  of  two  parts,  viz.  a  transverse  band  T^®  ^^' 
of  gray  matter,  and  a  white  stratum  in  front.* 

The  gray  commissure  (fig.  82,  e),  or  the  gray  transverse  band  Structure  of 
which  connects  the  opposite  crescents,  consists  of  nerve  cells,       *^y- 
and  of  transverse  nerve  fibres  derived  from  the  halves  of  the 
cord  and  the  roots  of  the  nerves. 

In  its  centre  is  the  shrunken  canal  of  the  spinal  cord  (fig.  83,  *)  lt«  central 
which  is  best  seen  in  the  fetus.     It  reaches  the  whole  length  of 
the  medulla,  and  opens  above  in  the  floor  of  the  fourth  ventricle : 
a  cross  section  of  the  cord  shows  the  canal  as  a  round  spot.     It 
is  lined  by  a  columnar  epithelium  (ciliated,  KoUiker),  and  is  lined  by  the 
obstructed   by    a   granular   material   near   the   upper   opening  ®^    ^  ^^i 
(Clarke). 

The  white  piece  of  the  commissure  is  formed  partly  by  fibres  *Vi**'  *^® 
of  the  anterior  column  ;  and  partly  by  fibrik  of  the  anterior 
roots  of  the  nerves,  which  here  decussate  as  they  cross  from  the 
one  half  to  the  other.     It  is  best  marked  opposite  the  enlarge- 
ments on  the  cord,  and  least  developed  in  the  dorsal  region. 

The  half  of  the  viedulla.  In  the  half  of  the  cord  as  in  the  JJ'^^J*^®' 
commissure,  gray  and  white  portions  exist ;  the  former  is  elon- 
gated from  before  back,  l>eing  crescentic  in  shape  as  before  said, 
and  is  quite  surrounded  by  the  latter. 

The  gray  crescent  is  semilunar  in  shape,  with  the  horns  or  T**®  ^^ 
comua  of  the  crescent  dii'ected  towards  the  roots  of  the  nerves, 
and  the  convexity  to  the  middle  line  (fig.  82).     The  crescentic 
masses  in  the  opposite  halves  of  the  cord  are  united  by  the  gray 
commissure. 

The  posterior  comu  is  long   and   slender    (fig.    83,  '),   and  Po«t«rfor 
reaches  to  the  fissure  along  the  attachment  of  the  posterior  roots. 
(fig.  SI,*).     At  its  extremity,  where  it  is  rather  enlarged,  it  is 
cased  with  a  rather  transparent  stratum  of  small  nerve  cells, 
which  has  been  named  the  substantia  gdatimosa  (fig.  83, '). 

The  anterior  comu  (fig.  83,  *)  \b  shorter  and  thicker  than  the  ^^^I^bIl 

*  A  posterior  white  layer  or  commiasare  is  described  by  some  anatom.\at&. 
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other,  .and  projects  towards  the  anterior  roots  without  leadiing 
the  surface  of  the  cord.  Its  end  has  an  irregular  or  zigng 
outline. 

Mr.  Clarke  *  describes  two  special  tracts  in  connection  with 
the  gray  crescent ;  one  on  the  outer  and  the  other  on  the  inner 

side,  which  extend  through  the  coid 
below  the  cervical  swelling,  and  with 
which  the  roots  of  the  nerves  are 
connected. 

The    inner  tract   or  the    potterior 
vesicular  column   (fig.    83, '}    is   dose 
behind  the  gray  conmussure,  and  con- 
ft     sists     of    central     interlacing     fibres 
(cylinder)  derived  from   the  po^^or 
roots  of  the   nerves ;   and  of  circum- 
ferential stellate  nerve-cells  of  vaiiouB 
sizes. 
This  column  is  largest  at  the  upper  part  of  the  liunbar  swell- 
ing of  the  cord.     At  the  middle  of  the  cervical  enlargement  the 
central  part  (cylinder)  disappears,  and  only  cells  prolong  it  as 
far  as  the  first  pair  of  nerves. 

The  outer  or  intermediate  tract  (fig.  83, ')  (tractus  intermedio- 
lateralis)  is  a  collection  of  small  and  rather  transparent  but 
uniformly-sized  cells,  which  is  opposite  the  gray  commissoie, 
and  projects  into  the  lateral  column  of  the  cord.  Its  cells  alee 
reached  by  "  both  the  posterior  and  anterior  roots  of  the  spinal 
nerves  ;  "  and  o^her  fibres  are  prolonged  from  it  into  the 
crescent,  and  through  the  gray  commissure  to  the  tract  of  the 
other  side. 

Largest  in  the  upper  part  of  the  dorsal  region,  the  tract  ceases 
in  the  cervical  enlargement  of  the  cord.  Above  that  spot  there 
is  a  collection  of  cells  in  a  line  with  it,  and  seeming  to  continue 
it  upwards,  which  is  traversed  by  the  roots  of  the  spinal  accessory 
and  the  spinal  nerves. 

The  white  substance  of  the  cord  is  composed  chiefly  of  nerve 


*  Further  researches  on  the  gray  substance  of  the  spinal  cord.  By  J. 
Lockhart  Clarke,  F.B.S.  Philosoph.  Trans,  of  the  Royal  Society  for  1859. 
Parti. 

't*  A  representation  of  the  gray  substance  in  the  interior  of  the  spinal 
cord,  near  the  middle  of  the  dorsal  region  (Clarke).  Some  figures  haTe 
been  inserted  to  explain  Mr.  Clarke's  description  of  the  crescent.  1.  Pos- 
terior comu  (caput  comu,  Clarke)  of  the  creeoent.  2.  Anterior  ooraiL 
3.  Casing  of  the  substantia  gelatinosa.  4.  Central  canal  of  the  cord.  6. 
Transverse  commissure  :  the  part  in  front  of  the  canal  is  named  anterior, 
and  the  part  behind  it  posterior  commissure  by  Mr.  Clarke.  6.  Tractus 
intermedio-lateralis.  7.  Cervix  comu  of  Clarke,  reaching  from  the  anterior 
points  of  the  substantia  gelatinosa  to  the  level  of  the  canal.  8.  Posterior 
Feaicnlar  column. 
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fibres  disposed  longitudinally  in  bundles,  so  as  to  give  passage  theimifof 
to  intennediate  vessels.  By  the  projection  of  the  comua  of  the  *^®  ^**"** 
gray  crescent  towards  the  surface,  each  half  of  the  cord  is  aepar 
rated  more  or  less  completely  into  three  parts — anterior,  mid(Ue, 
and  posterior,  corresponding  with  the  columns  of  the  cord ;  but 
the  anterior  and  middle  portions  are  united,  because  the  anterior 
comu  does  not  reach  the  surface. 

Modifications  in  the  gray  and  white  svhstance.  The  white  sub-  Grav  anH 
stance  exceeds  the  gray  in  quantity  in  the  neck  and  back  ;  but  stance  vary, 
it  is  less  abundant  in   proportion   to  the  gray  matter  in  the 
lumbar  region. 

The  comua  of  the  gray  crescents  decrease  in  length  from  Crescentii 
above  down,  especially  the  posterior,  and  towards  the  end  of  the  Jh^!^*"^ 
cord  they  blend  in  one  indented  or  cruciform  mass. 

Origin  of  the  Nerves.  The  deep  origin  of  the  spinal  nerves  Deep  origin 
is  uncertain,  like  that  of  the  cranial  nerves,  but  the  fibrils  in  ^JJf^^j 
each  root  enter  the  gray  matter  of  the  cord.* 

The   anterior  root  traverses   the   longitudinal   fibres   of  the  Anterior 
antero-lateral   column   in  distinct   bundles ;    and   entering   the  "^ 
anterior  comu  of  the  gray  crescent,  it  is  resolved  into  three  cent  and 
Bets  of  fibres,  external,  internal,  and  middle.  ^Km!n 

The  outer  set  penetrate  into  the  anterior  and  lateral  columns,  interior 

The  inner  set  pass  through  the  anterior  column  to  the  anterior  column  of 
median  fissure,  and  cross  to  the  opposite  half  of  the  cord,  ^  ^^  ***  ^* 
decussating  with  like  fibres  of  the  opposite  side. 

The  middle  set  enter  the  substance  of  the  crescent,  and  are  and  the 
lost  in  it  and  the  ceUs  of  the  intermediate  tract  crescent 

The  posterior  root  pierces  chiefly  the  posterior  column  of  the  Posterior 
coid,  its  fibres  interlacing  therein,  and  enters  the  posterior  comu  "^* 
of  the  crescent ;  but  a  few  fibres  penetrate  by  the  lateral  fissure,  enters 
It  terminates  in  two  bundles  of  fibres,  which  are  specially  con-  <^"«^°*» 
nected  with  the  vesicular  column. 

One  bundle  courses  round  the  outer  side  of  the  vesicular  »nd i<*jj»^ 
column,  some  fibres  enclosing,  and  others  interlacing  in  the  part  vesicular 
called  cylinder ;  whilst  the  rest  escape  into  the  lateral  colimm  and  lateral 
of  the  cord,  becoming  longitudinal.  column: 

The  second  bundle  proceeds  to  the  vesicular  column  along  brother 
the  inner  side  of  the  comu.     Some  of  its  fibres  interlace  in  the  ***'*■' 
oolumiL     Others  sweep  round  the  outer  side  and  are  prolonged  ^2,£^„ 
forwards  into  the  crescent  and  the  intermediate  tract,  as  well  as  ^^  ^^^^^ 
into  the  transverse  commissure  behind  the  central  canaL     Before  cent, 
the  bundle  reaches  the  vesicular  column,  a  few  fibres  are  reflected 
to  the  gelatinous  substance,  and  escape  into  the  lateral  column  column. 
of  the  cord. 

*  The  description  of  the  origin  of  the  nerves  embodies  the  opinions  of 
Mr.  Clarke.     See  Tnuuactions  of  the  Royal  Society  for  1851  and  1859. 
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Intraspinal  Vessels.  Arteries  supply  the  cord  and  its 
membranes,  and  the  bodies  of  the  vertebrae.  The  veins  fonn  a 
remarkable  plexus  within  the  canal,  but  this  will  not  be  seen 
unless  the  veins  have  been  specially  injected. 

The  intraspinal  arteries  are  derived  from  the  vessels  along 
the  sides  and  front  of  the  spinal  column,  viz.  from  the  vertebral 
and  ascending  cendcal  in  the  neck,  from  the  intercostal  in  the 
back,  and  from  the  lumbar  and  lateral  sacral  below.  They  are 
distributed  after  the  following  plan  : — 

As  each  artery  enters  the  spinal  canal  by  the  intervertebral 
foramen,  it  divides  into  two  branches,  upper  and  lower.  From 
the  point  of  division  the  branches  are  directed,  one  upwards  and 
the  other  downwards,  behind  the  bodies  of  the  two  contiguous 
vertebrae,  but  outside  the  edge  of  the  posterior  common  ligament, 
and  join  in  anastomotic  loops  with  offsets  of  the  intraspinal 
artery  above  and  below.  And  from  the  loops  extending  from 
one  intervertebral  foramen  to  another,  offisets  are  furnished  to 
the  periosteum  and  the  bodies  of  the  vertebrae.  Anastomotic 
twigs  connect  the  arches  across  the  vertebrae. 

Besides  forming  loops,  the  intraspinal  vessels  produce  a  central 
longitudinal  artery,  like  that  on  the  front  of  the  spinal  cord, 
which  lies  on  the  bodies  of  the  vertebrae,  and  is  reinforced  at 
intervals  by  offsets  from  the  loops. 

The  intraspinal  veins  consist  of  two  anterior  longitudinal 
vessels,  which  extend  the  whole  length  of  the  spinal  canal ;  of 
veins  inside  the  bodies  of  the  vertebra  ;  and  of  a  plexus  of  veins 
beneath  the  neural  arches. 

The  anterior  longitvdinal  veins  are  close  to  the  bodies  of  the 
vertebrae,  one  on  each  side  of  the  posterior  common  ligament ; 
and  they  are  irregidar  in  outline,  owing  to  certain  constrictions 
near  the  intervertebral  foramina.  They  receive  opposite  the 
body  of  each  vertebra  the  veins  from  that  bone  ;  and  they  send 
outwards,  through  the  intervertebral  foramina,  branches  of  com- 
munication with  the  veins  outside  the  spine  in  the  neck,  the 
dorsal  region,  the  loins,  and  the  pelvis. 

Veins  of  the  bodies  of  the  vertebrce.  Within  the  canals  in  the 
bodies  of  the  vertebrae  are  large  veins  :  these  join  on  the  front  of 
each  bone  with  veins  in  that  situation.  Towards  the  back  of 
the  body  the  veins  are  united  in  an  arch,  from  which  two 
trunks,  one  for  each  side,  issue  by  the  large  apertures  on  the 
posterior  surface.  Escaped  from  the  bone,  the  trunks  diverge 
to  the  right  and  left,  and  open  into  the  lai^e  longitudinal 
veins. 

The  posterior  spinal  veins  form  a  plexus  between  the  dura  mater 

and  the  arches  of  the  vertebrae.     A  large  vein  may  be  said  to  lie 

on  each  side  of  the  middle  line,  which  joins  freely  with  its  fellow, 

and  with  the  anterior  longitudinal  vein  by  lateral  branches.    Inta 
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>lexiis  the  small  veins  on  the  outside  of  the  neural  arches 
their  contents.  Branches  from  these  vessels  are  directed  to 
itervertebral  foramina,  where  they  end  in  the  veins  at  the 
of  the  transverse  processes. 


CHAPTER  VII. 


DISSECTION   OF   THE   PERINJEUM. 


Section  I. 


PERINEUM  OF  THE  MALE. 
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Directions.  The  perinaeum  may  be  allotted  with  greatest  ad- 
vantage to  the  dissector  of  the  abdomen.  Its  examination  should 
be  made  before  that  of  the  abdomen,  as  the  distinctness  of  many 
of  the  parts  is  destroyed  soon  after  death.  Before  the  body  ia 
placed  in  the  position  suited  for  the  dissection,  the  student  may 
practise  passing  the  catheter  along  the  urethra. 

Position  of  the  body.  Whilst  the  body  lies  on  the  back  it  is  to 
be  drawn  to  the  end  of  the  dissecting  table,  till  the  buttocks  pro- 
ject slightly  over  the  edge  ;  and  a  moderately-sized  block  is  to 
be  placed  beneath  the  pelvis,  to  raise  the  perinaeum  to  a  con- 
venient height.  The  legs  are  to  be  raised  and  kept  out  of  the 
way  by  the  following  means  : — After  the  knees  have  been  bent, 
and  the  thighs  bent  upon  the  trunk,  the  limbs  are  to  be  fastened 
i\dth  a  cord  in  their  raised  position.  For  this  purpose  make  one 
or  two  turns  of  the  cord  round  one  bent  knee  (say  the  right) ; 
carry  the  cord  beneath  the  table,  and,  encircling  the  opposite 
limb  in  the  same  manner,  fasten  it  finally  round  the  right  knee. 
When  the  position  has  been  arranged,  let  the  student  raise  the 
scrotum,  and  place  a  small  piece  of  cotton  wool  or  tow  within 
the  anus,  but  let  him  avoid  distending  the  rectum. 

Superficial  limits  and  marking.  The  perinaeal  space  in  the  male 
is  limited,  on  the  surface  of  the  body,  by  the  scrotum  in  front, 
by  the  anus  behind,  and  by  the  thighs  and  buttocks  on  the  sides. 

This  region  is  of  a  dark  colour,  and  is  covered  with  hairs.  In 
it  is  the  aperture  of  the  anus,  which  is  posterior  to  a  line  extended 
from  the  anterior  part  of  the  one  ischial  tuberosity  to  the  other. 
In  front  of  the  anus  the  surface  is  slightly  convex  over  the 
urethra,  and  presents  a  longitudinal  prominent  line  or  raj^, 
which  divides  this  part  of  the  space  into  two  halves.  Between 
the  anus  and  the  tuberosity  of  the  hip  bone  the  surface  is  some- 
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what  depressed  over  the  hollow  of  the  suhjacent  ischio-rectal 
foosa,  especially  in  emaciated  bodies. 

The  mai^gin  of  the  anal  aperture  possesses  numerous  converg-  and  folds 
ing  folds,  but  these  are  more  or  less  obliterated  by  the  position  ^und^t 
of  the  body  and  the  distension  of  the  rectum ;   and  projecting  open^- 
oftentimes  through  and  around  the  opening  are  some  dilated 
hfiBmorrhoidal  veins  (haemorrhoids). 

Deep  boundaries.  The  deep  boundaries  of  the  perinaaal  space  Bounding 
will  be  ascertained,  in  the  progress  of  the  dissection,  to  corre-  ^^as 
spond  with  the  inferior  aperture  or  the  outlet  of  the  pelvis.     The  i^i^J^If"*' 
limits  may  be  made  out  by  referring  to  a  dry  or  prepared  pelvis, 
on  which  the  ligaments  remain  entire ;  and  the  student  shoulfi 
trace  on  the  body  the  individual  boundaries  with  his  finger.     In 
front  is  the  arch  of  the  pubes ;  and  at  the  posterior  part  is  the 
tip  of  the  coccyx,  with  the  great  gluteal  muscles.     On  each  side 
in  front  is  the  portion  of  the  innominate  bone  which  forms  the 
pubic  arch,  viz.,  from  the  pubes  to  the  ischial  tuberosity ;  and 
fltill  further  back  is  the  great  sacro-sciatic  ligament  extending  from 
the  tuber  ischii  to  the  tip  of  the  coccyx.     This  region  sinks  into 
the  outlet  of  the  pelvis  as  far  as  the  recto-vesical  fascia,  which 
ioTDiB  its  floor. 

Form  and  size.  The  interval  included  within  the  boundaries  Fonn  of  the 
above  said  has  the  form  of  a  lozenge,  and  measures  about  four  ^£^ui^ 
inches  from  before  backwards,  and  three  inches  between  the  ischial  xneuts. 
tuberosities. 

Depth,  The  depth  of  the  perinaeum  from  the  surface  to  the  Depth  of 
floor  may  be  said  to  be  generally  about  three  inches  at  the  anus,       "P*"^- 
Vat  this  measurement  varies  in  different  bodies ;  and  it  amoimts 
to  about  an  inch  near  the  pubes. 

Division.  A  line  from  the  front  of  the  tuberosity  of  one  side  A  line  be- 
to  the  corresponding  point  on  the  other,  will  divide  the  perinsoal  tuberoeitios 
space  into  two  triangular  parts.     The  anterior  half  (urethral)  ^T*^^  *^ 
eontains  the  penis  and  the  urethra,  with  their  muscles  and  acces- 
•ory  parts.     The  posterior  half  (rectal)  is  occupied  by  the  lower 
end  of  the  large  intestine,  with  its  muscles,  &c. 

POSTERIOR  HALF  OF  THE  SPACE. 

This  portion  of  the  perinseal  space  contains  the  lower  end  of  Contents 
the  rectum,  surrounded  by  its  elevator  muscle  and  the  muscles 
acting  on  the  anus.     The  gut  does  not  occupy  however  the  Rcneral 
whole  of  the  interval  between  the  pelvic  bones ;  for  on  each  ^*^**^ 
side  is  a  space,  the  ischio-rectal  fossa,  in  which  is  contained 
much  loose  fat,  with  the  vessels  and  nerves  for  the  supply  of  the 
end  of  the  gut. 

Dissection.  The  skin  is  to  be  raised  from  this  part  of  the  peri-  Diasection 
ttBBfom  by  the  employment  of  the  following  cuts : — One  is  to  be 
laade  across  the  perinajum  at  the  front  of  the  anus,  and  is  to  b^ 
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cutaneous 
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Difference 


extended  rather  biyond  the  ischial  tuberosity  on  each  side.  A 
second  is  to  be  candid  a  little  behind  the  tip  of  the  coccyx  in  the 
same  direction,  and  fer  the  same  distance.  TI110  two  transverse 
cutft  are  to  be  i)pnnected  by  carrying  the  knife  doDg  the  middle 
and  around  the  anus, 
of  ophinctcr  The  flaps  of  akin  thus  marked  out,  are  to  be  raised  and  thrown 
outwaKls  from  the  middle  line :  in  detaching  the  skin  from  the 
margin  of  the  anus,  the  superficial  subcutaneous  and  sphincter 
muscles  may  be  injured  without  care,  for  they  are  close  to  the 
skin,  without  the  intervention  of  fat.  The  dissector  should  trace 
the  sphinctex  back  to  the  cdccyx,  and  forwards  for  a  short  dis- 
tymce  beneath  the  remaining  piece  of  skin ;  and  define  a  fleshy 
slip  at  each  side  in  front  and  behind  to  the  subcutaneous  fatty 
layer. 

The  next  step  is  to  bring  into  view  the  ischio-rectal  hollow 
the  iwhio?    between  the  side  of  the  rectum  and  the  tuberosity  of  the  hip  bone: 
rectal  fossa,  on  the  left  side  the  fat  is  to  be  cleaned  out  of  it  without  reference 
to  the  vessels  and  nerves,  but  on  the  opposite  side  a  special  dis- 
section is  to  be  made  of  them.     To  clean  out  the  fat  from  the 
Dissection     left  fossa,  begin  at  the  outer  margin  of  the  sphincter,  and  proceed 
rectal  fossa,  forwaids  and  backwards.      In  front  the  dissection  should  not 
extend  beyond  the  anus,  whilst  behind  it  should  lay  bare  the 
margin  of  the  gluteus  maximus.    On  the  inner  side  of  the  hollow 
the  levator  ani  (sometimes  very  pale)  and  the  coccygeus  are  to  be 
dissected.     On  the  outer  boundary  the  pudic  vessels  and  nerve 
should  be  denuded  :  they  lie  in  a  canal  formed  by  fascia,  and  at 
some  distance  from  the  surface. 

On  the  right  side  it  is  not  necessary  to  clean  the  muscular 
fibres,  when  following  the  vessels  and  nerves.  If  the  student 
begins  at  the  outer  border  of  the  sphincter,  he  will  find  the  in- 
ferior hoemorrhoidal  vessels  and  nerve,  which  he  may  trace  out- 
wards to  the  pudic  trunks  :  some  of  the  branches,  which  join 
the  superficial  perinseal  and  inferior  pudendal  nerves,  are  to  be 
followed  forwards.  In  the  posterior  angle  of  the  space  seek  a 
small  ofiset  of  the  fourth  sacral  nerve ;  and  external  to  it,  one  or 
more  branches  of  the  sciatic  nerve  and  artery  turning  roimd  the 
border  of  the  gluteus.  Near  the  front  of  the  fossa  is  a  superficial 
perinaeal  artery  and  nerve  (of  the  pudic) ;  and  the  last,  after 
communicating  with  the  hoemorrhoidal  nerve,  leaves  the  fossa. 
A  second  perinaeal  nerve  with  a  deeper  position  may  be  found  at 
the  front  of  the  hollow.  The  trunks  of  the  pudic  vessels  and 
nerve  may  be  laid  bare  on  the  outer  walL 

The  ISCHIO-RECTAL  FOSSA  is  the  sp^e  intervening  between 
the  rectum  and  the  ischial  part  of  the  innominate  bone.     It  is  a 
somewhat  conical  interval  open  at  the  surface,  which  is  larger 
DjmenaioxiB.  behind  than  before,  and  diminishes  in  size  as  it  sinks  into  the 
pelvis.     Its  width  is  about  one  inch  at  tlie  surface,  and  its  depth 
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about   two   inches  at   the   outer  part.     It  is  filled  by  a  soft 
Kianular  fat. 

The  inner  or  longest  side  of  the  space  Mf  Teiy  oblique,  and  is  Boundaries, 
bounded  by  the  levator  ani  and  coccygeus  muscles,  and  slightly 
by  the  sphincter ;  but  the  outer  side  is  vertical,  and  ia  formed 
by  the  obturator  muscle  and  the  fascia  covering  it.  In  fix)nt  it 
is  limited  by  the  triangular  ligament  (to  be  afterwards  seen); 
and  behind  are  the  great  sacro-sciatic  ligament  and  the  largest 
gluteal  muscle.  Towards  the  surface  it  is  covered  by  the  tegu- 
ments, and  is  overlaid  in  part  by  the  gluteus  and  sphincter 
extemus,  which  diminish  the  opening. 

Position  of  vessels.  Along  tbe  outer  wall  lie  th^  puCic  veaseU  Pu^c  ves- 
and  nerve,  which  are  contained  in  a  tube  of  fascia ;  opposite  tilte  ^ter^au, 
ischial  tuberosity,  they  are  situate  an  inch  and  a  half  from  the 
surface,   but  towards  the  front  of  the  space  they  approach  to 
about  half  an  inch  from  the  edge  of  the  pubic  arch.     Crossing 
the  centre  of  the  hollow  are  the  inferior  hBomorrhoidal  vessels  and  nerven 
and  nerve, — branches  of  the  pudic.     At  the  anterior  part,  for  a  *"  ^®  ■^^' 
short  distance,  are  two  superficial  perins&al  nerves  (of  the  pudic) ; 
and  at  the  posterior  part  is  a  small  branch  of  the  fourth  sacnd 
nerve,  with  cutaneous  offsets  of  the  sciatic  vessels  and  nerve 
bending  round  the  gluteus.    , 

Into  this  space  the  surgeon  sinks  his  knife  in  the  first  in-  First  cut  in 
cisions  in  the  lateral  operation  of  lithotomy  ;  and  as  he  carries  it  ent«n  oL 
from  before  backwards,  he  will  divide  the  superficial  hsemor-  «pace. 
rhoidal  vessels  and  nerve.  • 

Muscles.  Connected  with  the  lower  end  of  the  rectum  are  Muacies  of 
four  muscles,  viz.   a  thin  cuticular  muscle,  and  two  sphincters  '^*^"'*- 
(external  and  internal)  with  the  levator  am. 

CorrugcUor  cutis  ani*     This  thin  subcutaneous  layer  of  in-  Comigator 
voluntary   muscle   surrounds    the   anus  with   radiating   fibres.  ^"  "* 
Externally  it  blends  with  the  subdermic  tissue  outside  the  in-  Attach- 
temal  sphincter ;  and  internally  it  enters  the  anus  and  ends  in  °*^  * 
the  submucous  tissue  within  the  sphincter. 

Actum.  By  the  contraction  of  the  fibres  the  skin  is  raised  into  uae. 
folds  radiating  from  the  anus,  such  as  may  be  seen  when  that 
aperture  is  firmly  closed. 

The  EXTERNAL  SPHINCTER  (sphiucter  ani  extemus)   is  a  flat.  External 
thin,  orbicular  muscle   (fig.  84,  «),  which  surrounds  the  lower  JSrroimds 
part  of  the  rectum.     The  fibres  form  ellipses  around  a  central  i^tum. 
aperture,  as  in  other  orbicular  muscles.     It  arises  posteriorly  by  Origin, 
a  fibrous  band  from  the  back  of  the  coccyx  near  the  tip,  and  by 
fleshy  fibres  on  each  side  from  the  subcutaneous  fatty  layer.    Its 
fibres  pass  forwards  to  the  anus,  where  they  separate  to  encircle 
that  aperture  ;  and  having  imited  in  front  of  it,  they  are  inserted 

*  niustrations  of  DiBBections,  p.  243.     LondL  1865. 
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into  the  central  puint  of  the  peiinceum,  and  bj  a  rather  wide 
fleahy  slip  on  each  aide  into  the  superficial  fascia. 

The  sphincter  ia  cloee  beneath  the  ekin,  and  conueols  pArtlv 

the  Levator  ani.     The  outer  bonier  projecta  over  the  ischio-rectal 

fossa,  and  the  inner  is 

^B  8*  "  contignoae  to  the  inter 

nal  sphincter 

Actum.  The  muscle 
gathers  mto  a  roll  the 
skm  around  the  aniu, 
and  occludes  the  anal 
aperture  by  its  con 
trat-tion  it  makes  tense 
also  the  central  point 
of  the  penntBum. 

Commonly  the  flbies 

are  in  a  state  of  mro- 

luntai;  slight  contnc- 

tton    but  they  may  be 

firmly  contracted  under 

the    mfluence   of    the 

wiD 

The  INTERNAL  SPHINCTER   (s^hiocter  am  intemus)  is  sitaato 

'    around  the  extremity  of  the   mtestme,  internal  to  the  preceding 

muscle   and  its  edge  will  be  seen  by  removing  the  mucous  mem 

branc.      The  fibres  of  the  muscle  are  pale,  fine  in  texture,  quite 

aeparate  from   the  auirounding  external  sphincter,  and  encircle 

the  lower  part  of  the  rectum  in.  the  form  of  a  ring.      The  muscle 

is  a  thickened  band  of  the  involuntary  circular  fibres  of  the  large 

intestine,  which  is  about  half  an  inch  in  depth. 

Action.  This  sphincter  assists  the  e:Uemal  in  closing  the  anns  ; 

and  its  contraction  ia  altogether  involuntary. 

,t       The  LEVATOB  AKI  muscle  (tig.  84,  0  can  be  seen  only  in  part ; 

and  the  external  sphincter  should  be  detached  from  the  coccyic, 

in  order  that  its   insertion   may  be  more  apparenL      Lying  in 

tiie  perinceal   space,  the  muscle  descends  from  the  inner  aspect 

,^  of   the   hip   bone,  and   is   inserted  along   the  middle  line  Irom 

'   the  coccyx  to  the  central  point  of  the  periiueura  : — The  most 

*  Uosdes  oE  the  rectum,  urethra,  si 
of  the  pabic  ueh.  2.  Coccyx.  3. 
Side  of  the  mcnun  from  which  the  u 

Bactal  moKlea.  c  Sitemsl  ^faiactw :  witluD  it  ia  the  edge  of  the 
internal  sphincter.  L  Levator  anL  *.  Fascia  coraiiiig  its  &ont.  /. 
Coocygeoa. 

Drethral  moBcka.  b.  Ejacdlator  oriuK  e.  Erector  penis,  d.  Tnni- 
venalia  penDtei. 

The  probe  Ilea  beneath  the  central  point  of  the  periaKum,  ia  which  the 
recbtl  and  nrethid  laiudea  an  united. 
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posterior  fibres   are   attached  to  the   side  of  the  coccyx ;   and 
between  that  bone  and  the  rectum  the  muscles  of  opposite  sides 
are  united  in  a  median  tendinous  line.     The  middle  fibres  are  intorcctiun, 
blended    with  the  side  of  the  intestine    (rectum).      And   theatre  of  the 
anterior   are  joined  with  the  opposite  muscle,  in  front  of  the  p«to«um. 
rectum,  in  the  central  point  of  the  perinsdum. 

This  muscle  bounds  the  ischio-rectal  fossa  on  the  inner  side,  Coimeo- 
and  unites  with  its  fellow  to  form  a  fleshy  layer  convex  down- 
wards, through  which  the  rectum  is  transmitted.     Deeper  than 
the  muscle  is  the  recto-vesical  fascia.     Along  the  hinder  border 
is  placed  the  coccygeus. 

Action,  Its  action  on  the  rectimi  is  to  elevate  and  invert  the  Uae  on 
lower  end  of  the  gut  after  it  has  been  protruded  and  everted  in  "*^""*» 
the  passage  of  the  feces. 

With  the  description  of  the  muscle  in  the  pelvis  its  action  on  on  urethra, 
the  urethra  will  be  referred  to. 

Abteries.  The  pudic  artery,  the  inferior  haemorrhoidal,  and  ^J*®*^®"  °' 
other  small  ofilsets  of  it  and  the  sciatic  are  now  visible. 

The  pudi4i  artery  is  derived  from  the  internal  iliac  in  the  Pudic 
pelvis,  and  ascending  along   the  edge  of  the   hip-bone  to  the       ^' 
genital  organs,  distributes  offsets  to  the  perinseum  ;  one  part  will 
be  laid  bare  in  the  hinder,  and  the  other  part  in  the  anterior 
half  of  the  perinaeum. 

As  now  seen  the  vessel  enters  the  posterior  part  of  the  ischio-  Porterior 
rectal  fossa,  and  courses  forwards  along  the  outer  wall  at  the  ^mL 
depth  of  one  inch  and  a  half  from  the  surface  behind,  but  of  Depth  and 
only  half  an  inch  at  the  fore  part  of  the  hollow.     It  is  contained  ««»«^o°« 
in  an  aponeurotic  canal  which  attaches  it  to  the  obturator  fEuscia. 
The  usual  companion  veins  lie  by  its  side ;  and  two   nerves 
accompany  it,  viz.  the  trunk  of  the  pudic  which  is  deeper,  and 
the  perinseal  branch  of  the  same  nerve,  nearer  the  surface. 

Its  offsets  in  the  posterior  half  of  its  course  are  the  following.    ^^*«*»- 

The  inferior  hasnwrrhoidal  branch  arises  internal  to  the  ischial  i°'®"**'Koi. 
tuberosity  ;  it  sends  offsets  Inwards  across  the  ischio-rectal  fossa  dul. 
to  the  tegument,  and  the  sphincter  and  levator  ani  muscles. 
On  the  rectum  this  artery  anastomoses  with  the  upper  hsomor- 
ihoidal  branch,  and  with  the  artery  of  the  opposite  side.  In  a 
well-injected  body  cutaneous  branches  may  be  seen  to  run  foi^ 
wards  to  the  anterior  part  of  the  perinseum,  and  to  communicate 
with  the  superficial  perinasal  branch. 

Small  muscidar  branches  cross  the  front  of  the  ischio-rectal  Muscular 
foesa,  and  supply  the  anterior  part  of  the  levator  ani  muscle. 

The  branches  of  the  sciatic  artery  appear  on  the  inner  aspect  of  BrancheB  of 
the  gluteus  maximus  at  the  back  of  ihe  fossa  ;  some  end  in  that       **^^^^- 
muscle,  and  others  are  continued  round  its  border  to  the  surface. 

Veins  accompany  the  different  arteries,  and  have  a  like  course  Veina, 
and  ramification  :  the  pudic  end  in  the  internal  iliac. 

o  o  <l 
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Nerves.  The  nerves  to  be  learned  in  this  part  of  the  peri- 
nsBum  are,  the  trunk  of  the  pudic  and  its  inferior  hsBmorrhoidAl 
and  perinsoal  branches ;  an  offset  of  the  fourth  sacral ;  and  some 
branches  of  the  small  sciatic. 

The  pudic  nerve  comes  from  the  sacral  plexus,  and  accompft- 
nies  the  artery  through  the  perinaoal  space  to  the  genitals.  In 
the  anal  half  of  the  perinaeum  it  is  placed  deeper  than  the  aiteiy, 
and  punishes  the  two  subjoined  branches. 

The  perinceal  branch  arises  about  half  way  along  the  fossa, 
and  becomes  superficial  to  the  blood-vessels.  It  is  larger  in  size 
than  the  continuation  of  the  nerve  to  the  penis,  and  divides 
into  cutaneous,  muscular,  and  genital  offsets. 

Its  two  cutaneous  offsets  (superficial  perinnal)  may  be  seen  in 
part  on  the  right  side,  where  they  are  contained  for  a  short 
distance  in  the  ischio-rectal  fossa. 

The  inferior  hcemorrhoidal  branch  accompanies  the  artery  of 
the  same  name  across  the  ischio-rectal  fossa,  and  reaches  the 
margin  of  the  anus,  where  it  terminates  in  offsets  to  the  in- 
tegument and  the  sphincter  muscle.  Other  cutaneous  ofbets  of 
the  nerve  turn  forwards  over  the  fossa,  and  communicate  with 
one  of  the  superficial  perinseal  nerves,  and  with  the  inferior 
pudendal  (of  the  small  sciatic)  on  the  margin  of  the  thigh. 

The  hcenwrrhoidal  branch  of  the  fourth  sacral  nerve  reaches 
the  ischio-rectal  fossa  by  piercing  the  fibres  of  the  levator  ani. 
Appearing  in  the  posterior  part  of  the  fossa,  close  to  the  coccyx, 
the  nerve  ends  by  supplying  the  external  sphincter,  and  the  in- 
teguments behind  the  anus. 

One  OPT  two  cvianeous  branches  of  the  small  scieUic  nerve  turn 
round  the  lower  border  of  the  gluteus,  in  their  course  to  the 
teguments  on  its  surface. 


ANTERIOR   HALF   OF   THE   PERINiEAL   SPACE. 

Contents  In  the  anterior  part  of  the  perinsoal  space  are  lodged  the  cmra 

of  the  penis,  and  the  tube  of  the  urethra  as  it  courses  from  the 

and  general  interior  of  the  pelvis  to  the  surfEice  of  the  body.     Placed  about 

porta.*"*       midway  between  the  bones,  the  urethra  is  supported  by  the 

fibrous  triangular  ligament  of  the  perinseum  and  by  the  body  of 

the  penis. 

Muscles  are  collected  around  it,  to  aid  in  the  expidsion  of 
the  urine  :  some  of  these  are  superficial  to,  and  some  within  the 
tmngular  ligament  mentioned  above. 

The  vessels  and  nerve  lie  along  the  outer  side,  as  in  the  pos- 
terior half,  and  send  inwards  offsets. 

Dissection,  To  raise  the  skin  from  the  anterior  part  of  the 
perinteum,  a  transverse  cut  is  to  be  made  at  the  back  of  the 
Bcrotum,  and  to  be  continued  for  a  short  distance  (two  inches)  on 
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each  thigh.     A  second  incision  along  the  middle  line  will  allow 
the  flaps  of  skin  to  be  reflected  outwards. 

After  the  removal  of  the  skin  the  subcutaneous  fat  or  the  ^^.**''^P 
superficial  fascia,  which  covers  the  front  of  the  pennsBal  space,  is  umIa,  and 
to  be  blown  up  by  means  of  a  tube  introduced  beneath  it  at  the  "^««*  *^ 
posterior  part.     Each  side  is  to  be  inflated  to  demonstrate  one 
partition  along  the  middle  line,  and  another  septum  on  the  side 
between  the  perinaeal  space  and  the  thigh,  which  prevents  the 
air  passing  to  the  limb. 

The  student  is  next  to  cut  through  the  superficial  fascia  on  the 
left  side  from  the  scrotum  to  the  ischio-rectal  fossa ;  and  after 
reflecting  it,  and  removing  the  loose  fatty  tissue,  its  line  of 
attachment  to  the  bones  externally,  and  to  the  triangular  liga* 
ment  posteriorly,  will  be  brought  into  view.  The  septum  along 
the  middle  line  should  be  also  defined. 

To  demonstrate  more  completely  the  attachment  of  the  super-  Define  par- 
ficial  fascia  to  the  pubic  arch  between  the  perinesal  space  and  the  ^^een^iah 
thigh,  it  will  be  necessary  to  take  away  on  the  left  side  the  fat  and  peri- 
&om  the  fascia  lata  of  the  limb,  external  to  the  &e  of  the  bone        '^^^' 
before  mentioned. 

In  the  fat  of  the  thigh  on  the  right  side  the  student  should  On  right 
seek  the  inferior  pudendal  nerve,  which  pierces  the  fascia  lata  infeii^ 
one  inch  anterior  to  the  tuber  ischii,  axtd  about  the  same  dis-  pudendal 
tance  from  the  margin  of  the  pubic  arch ;  and  should  trace  its 
junction  in  the  fat  with  the  inferior  hsomorrhoidal  nerve.    Aftep- 
wards  the  nerve  is  to  be  followed  forwards  to  where  it  enters 
beneath  the  superficial  fascia  in  the  middle  line. 

The  superficial  fascia  of  the  anterior  half  of  the  perinsBum  is  Superficial 
continuous  with  that  of  the  adjoining  regions;  and  its  depth,  "^'^ 
and  the  quantity  of  fat  in  it,  will  vary  with  the  condition  of  the  ite  thick- 
body.     It  resembles  the  superficial  fascia  of  the  groin  and  upper  °®*  ▼arioa. 
part   of    the   thigh,   in    consisting    of    two    difierent  looking 
ports. 

One  a  subcutaneous  fatty  layer,  continuous  with  that  in  other  it  has  two 
parts  of  the  body,  which  loses  its  fat  towards  the  scrotum,  and  ^y**^ 
contains  there  involuntary  muscular  fibres. 

The  other  deeper,  but  more  membranous  layer,  is  of  limited  Ocmnectlons 
extent,  and  is  connected  with  the  firm  subjacent  structures.     On  layer. 
the  outer  side  it  is  fixed  to  the  pubic  arch  of  the  hip-bone,  ex- 
ternal to  the  line  of  the  cms  penis  and  its  muscle,  extending  as 
low  as  the    ischial  tuberosity.     Posteriorly  the  stratum  bends 
down  to  join  the  triangular  ligament  of  the  urethra.     But  in 
front  it  is  unattached,  and  is  continued  to  the  scrotum  and  the 
penis.     By  means  of  similar  connections  on  both  sides,  a  space  ^<>"5*  » 
over  the  anterior  half  of  the  perinsdum  is  inclosed  by  the  super-  ^fnwat*?^ 
ficial  fascia.     From  the  under  surface  of  the  fascia  a  septum  dips  this  divided 
downwards  in  the  middle  line,  and  divides  posteriorly  thfc  ,sv3ii->x5^««^'^»Mx, 
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jacent  space  into  two  parts ;  but  anteriorly  this  partition  is  less 
perfect  or  disappears. 

Air  blown  beneath  the  fascia  passes  forwards  to  the  scroiom ; 
and  tiiis  direction  is  given  to  it  by  the  connections  of  the  deen 
layer  with  the  parts  around.  Should  urine  be  effused  beneatli 
the  membranous  part  of  the  fascia,  the  fluid  will  necessarily  be 
directed  forwards,  like  the  air,  through  the  scrotum  to  the  penis 
and  the  front  of  the  abdomen. 

Direction,  The  superficial  vessels  and  nerves  are  to  be  dis- 
sected on  the  right  side  of  the  perinaaum,  by  cutting  through  the 
superficial  fascia  in  the  same  manner  as  on  the  left  side. 

The  long  slend^  artery  now  appearing  is  the  superficial  peri- 
Bseal,  which  gives  a  transverse  branch  near  its  commencement : 
sometimes  this  artery  is  divided  into  two.  Two  superficial  peri- 
nseal  nerves  course  with  the  artery ;  and  the  inferior  pudendal 
nerve  is  to  be  traced  forwards  to  the  scrotimi.  Communications 
are  to  be  sought  between  these  nerves  anteriorly,  and  between 
one  of  the  perinteal  and  the  inferior  haemorrhoidal  posteriorly ; 
and  all  the  nerves  are  to  be  followed  backwards. 

Arteries.  The  arteries  beneath  the  fascia,  viz.  superficial  and 
transverse  perineeal,  are  branches  of  the  pudic,  and  are  two  or 
three  in  number. 

The  superficial  perineeal  branch,  arising  from  the  pudic  arteiy 
at  the  fore  part  of  the  ischio-rectal  fossa,  turns  forwards  over  or 
imder  the  transverse  muscle,  and  runs  beneath  the  superficial 
fascia  to  the  back  of  the  scrotum,  where  it  ends  in  flexuous 
branches.  As  the  vessel  lies  internal  to  the  pubic  arch,  it  sup- 
plies offsets  to  the  muscles  beneath  :  and  in  front  it  anastomoses 
and  supplies  with  the  external  or  superficial  pudic  branches  of  the  femoral 
artery*     Sometimes  there  is  a  second  superficial  perinteal  branch. 

The  transverse  artery  of  the  perinaaum  arises  from  the  pre- 
ceding, or  near  the  same  spot,  and  is  directed  transversely  to  the 
middle  of  the  perinaeal  space,  where  it  is  distributed  to  the  in- 
teguments and  the  muscles  between  the  urethra  and  the  rectum. 
It  anastomoses  with  the  one  of  the  opposite  side. 

Branches  of  veins  accompany  the  arteries,  and  open  into  the 
the  arterita.  trunk  of  the  pudic  vein :    those  with  the  superficial  perinsoal 
artery  are  plexiform  at  the  scrotum. 

Nerves.  There  are  three  long  cutaneous  nerves  of  the  scro- 
tum, viz.  the  inferior  pudendal  of  the  small  sciatic,  and  two 
superficial  perinaeal  branches  of  the  pudic  nerve. 

The  superficial  perirueal  nerves,  two  in  number,  are  named 

anterior  and  posterior  from  their  relative  position  at  their  origin  : 

both  arise  from  the  perinseal  branch  of  the  pudic  nerve  (p.  452). 

Posterior  The  posterior  branch  appears  near  the  front  of  the  ischio-rectal 

^°^  ****  fossa,  and  entering  beneath  the  superficial  fascia,  is  continued 

Bcrvtum,      forwaida  with  the  artery  of  the  same  name  to  the  back  of  the 
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scrotum.  Whilst  in  the  fossa  the  nerve  gives  inwards  an  ofiaet 
to  the  intBguments  in  front  of  the  anus,  and  this  communicates 
with  the  inferior  hasmorrhoidal  nerve. 

The  ajUerior  branchy  appearing  farther  forwards  than  the  other  and  anterior 
in  the  fossa,  passes  under  the  transverse  muscle,  and  accompanies  ^^my 
the  posterior  branch  to  the  scrotum.     At  its  origin  muscular  as  posterior; 
offsets  are  furnished  to  the  levator  ani  muscle. 

The   superficial   perinseal    branches   communicate   with   one  ^*^"  ^ 
another,  and  the  posterior  is  joined  by  the  inferior  pudendal  distributed 
nerve.      At  the  scrotum  they  are  distributed  by  long  slender  i^dponif* 
filaments,  which  reach  as  far  as  the  under  surface  of  the  penis. 
In  the  female  these  nerves  supply  the  labia  pudendi. 

Other  miiacular  branches  of  the  pudic  will  be  afterwards  ex-  Muscular 
amined  (p.  461).  branches; 

The  inferior  pudendal  nerve  is  a  branch  of  the  small  sciatic.  Inferior 
It  pierces  the  fascia  lata  about  one  inch  in  front  of  the  ischial  J^rve**^ 
tuberosity,   and  coursing  forwards  along  the  inner  part  of  the 
thigh,  enters  beneath  the  superficial  fascia  of  the  perinsBum; 
finally^  it  passes  forwards  with  the  superficial  perinsoal  nerves, 
and  ends  in  the  outer  and  fore  parts  of  the  scrotum.     A  com- 
mtmication  takes  place  between  this  nerve,  the  inferior  hasmor-  JJ|^ti^ 
rhoidal,  and  the  posterior  of  the  two  superficial  perinseal  branches,  and  joins 
In  the  female  the  inferior  pudendal  nerve  is  distributed  to  the  ^rin»ai. 
labium. 

In  the  fat  of  the  surface  of  the  thigh  some  other  offsets  of  the  other  ofisets 
amall  sciatic  nerve  may  be  observed.  sdaSc!^ 

Dissection.    For  the  display  of  the  muscles,  the  superficial  Dissection 
fascia,  as  well  as  the  vessels  and  nerves  of  the  left  side  must  ^{  JJ^*^ 
be  taken  away  from  the  anterior  half  of  the  perinseal  space,  urethra  and 
Afterwards  a  thin  subjacent  aponeurotic  layer  is  to  be  removed  ^°  '* 
from  the  muscles.      Along  the  middle  line  lies  the  ejaculator 
urinsB ;  and  in  cleaning  it  the  student  is  to  follow  two  fasciculi 
of  fibres  which  are  prolonged  from  it  on  the  same  side,  one  in 
front,  the  oth^  behind.     On  the  outer  part  of  the  space  is  the 
erector  penis.     And  behind,  passing  nearly  horizontally  between 
the  other  two,  is  the  transverse  muscle. 

The  student  should  seek,  on  the  right  side,  the  branches  of  Of  nerves. 
the  two  superficial  perinteal  nerves  to  the  underlying  muscles ; 
and  beneath  the  tronsversalis,  the  offset  of  the  perinsoal  branch 
which  supplies  the  deep  muscles  and  the  urethra. 

Muscles.  Superficid  to  the  triangular  ligament  in  the  anterior  ^J^^ 
half  of  the  perinsBal  space,  are  three  muscles,  viz.  the  erector  over  tri- 
penis,  the  ejaculator  urinsB,  and  the  transversalis  perinaei.     Other  J^J^ent 
muscles  of  the  urethra  are  contained  between  the  layers  of  the 
triangular  ligament,  and  will  be  subsequently  seen. 

Central  point  of  the  perinamm  (fig.  84).  Between  the  urethra  Central 
and  the  rectum  is  a  white  fibrous  spot,  to  which  this  term.  \\q&^ 
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been  applied.     It  occupies  the  middle  line,  being  nearly  in  th^ 
centre  of  the  pelvic  outlet,  and  half  an  inch  in  front  of  the  vans. 
In  it  the  muscles  acting  on  the  rectum  and  the  urethra  are 
imited ;  and  it  serves  as  a  common  point  of  support  to  the  space. 

The  ERECTOR  PENIS  (fig.  84,  c)  is  the  most  external  of  the 
three  muscles,  and  is  narrower  at  each  end  than  in  the  middle. 
It  covers  the  crus  penis,  and  its  fibres  arise  ^m  the  ischiaL 
tuberosity  farther  back  than  the  attachment  of  the  penis,  and 
from  the  bone  on  each  side  of  the  crus.  Superiorly  the  muscle 
ends  in  an  aponeurosis,  and  is  inserted  into  the  inner  and  outer 
surfaces  of  the  crus  penis.  It  rests  on  the  root  of  the  penis  and 
the  bone. 

Action.  The  muscle  compresses  the  crus  penis  against  the 
subjacent  bone,  and  retards  the  escape  of  the  blood  from  that 
oigan  :  in  that  way  it  will  contribute  to  the  continuance  of  dis^ 
tension. 

The  EJACULATOR  URiNiB  musde  (fig.  84,  h)  lies  on  the  urethra 
in  the  middle  line  of  the  perinseum.  The  muscles  of  opposite 
sides  unite  through  the  interposition  of  a  median  tendon ;  and 
each  is  attached  (its  origin)  to  the  tendon  along  the  middle,  and 
to  the  central  point  of  the  perinsBum.  The  fibres  are  directed 
outwards,  curving  around  the  convexity  of  the  urethra,  and  give 
rise  to  a  thin  muscle  which  has  the  following  insertion : — ^The 
most  posterior  fibres  are  lost  on  the  anterior  surface  of  the  tri- 
angular ligament.  The  anterior  fibres,  which  are  the  longest 
and  best  marked,  are  inserted  into  the  penis  on  its  outer  aspect 
anterior  to  the  erector ;  and,  according  to  Kobelt,*  they  send  a 
tendinous  expansion  over  the  dorsal  vessels  of  the  penis.  Whilst 
the  middle  or  intervening  fibres  turn  round  the  urethra,  extend- 
ing as  far  forwards  as  to  the  union  of  the  cavernous  bodies  of 
the  penis,  and  join  by  a  tendon  the  muscle  of  the  opposite  side. 

The  ejaculator  muscle  covers  the  bulb  and  the  urethra  for 
two  inches  in  front  of  the  triangular  ligament.  If  the  muscle 
be  cut  through  on  the  right  side  and  turned  off  the  urethra,  the 
junction  with  its  fellow  above  that  tube  will  be  apparent. 

Action.  The  two  halves  acting  as  one  muscle  can  diminish  the 
urethra  and  eject  forcibly  its  contents.  During  the  flow  of  fluid 
in  micturition  the  fibres  are  relaxed,  but  they  come  into  use  at 
the  end  of  the  process,  when  the  passage  has  to  be  cleared.  Its 
action  is  volimtary  in  the  expulsion  of  the  urine,  but  involimtaiy 
in  the  emission  of  the  semen. 

Some  of  the  deeper  fibres  which  immediately  surround  the 
bulb,  have  been  described  as  a  separate  stratum  by  Kobelt. 
These  are  separated  from  the  superficial  layer  by  thin  areolar 


1844. 


Die  Mannlichen  imd  Weibllchen  Wollust-Organe,  von  0.  L  Kobelt^ 
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tisdue^  and  join  the  corresponding  part  of  the  other  muscle  hy  a 
small  tendon  above  the  urethra.  The  name  compressor  htmir 
spkeariwrn  tnUbi  has  been  proposed  for  it  by  that  anatomist. 

The  TRAKSVERSAUS  PERINiEI  (fig.  84,  d)  iB  &  Small  thin  muscle,  Tnmsversa- 

vhich  lies  across  the  pennaeum  opposite  the  base  of  the  triangular     ^  °^ 
ligament.     Arising  from  the  inner  surface  of  the  pubic  arch  near  Origin, 
the  ischial  tuberosity,  the  fibres  run  inwards,  and  join  in  the  Ends  in 
central  point  of  the  perinaeum  with  the  muscle  of  the  opposite  ^^ 
side,  and  with  the  sphincter  ani  and  the  ejaculator  uriiue.     Be- 
hind this  muscle  the  superficial  fascia  bends  down  to  join  the 
triangular  ligament. 

Sometimes  there  is  a  second  small  fleshy  slip  anterior  to  the  Accessory 
transversalis,  which  has   been   named   transversalis  alter ;   this  salis. 
throws  itself  into  the  ejaculator  muscle. 

Action,  From  the  direction  of  the  fibres  the  muscle  will  draw  Use. 
backwards  the  central  point  of  the  perinaeum,  and  help  to  fix  it, 
preparatory  to  the  contraction  of  the  ejaculator. 

The  three  muscles  above  described,  when  separated  from  each  ^  triangular 
other  by  the  dissection,  limit  a  triangular  space,  of  which  the  tween  the 
ejaculator  urinaQ  forms  the  inner  boundary,  the  erector  penis  the  ^JJ^i^g, 
oater  side,  and  the  transversalis  perineei  muscle  the  base.    In  the 
area  of  this  interval  is  the  triangular  ligament  of  the  urethra, 
with  the  superficial  perinaeal  vessels  and  nerves.     Should  the  The  knife 
knife  enter  the  posterior  part  of  this  space  during  the  deeper  in-  iq  ^tho- 
dsions  in  the  operation  of  lithotomy,  it  will  divide  the  trans-  ^^''^y- 
yeiBe  muscle  and  artery,  and  probably  the  superficial  perinaoal 
YesseLs  and  nerves. 

Dissection,  For  the  display  of  the  triangular  ligament,  the  DiHsection 
mnacles  and  the  cms  perns  which  are  superficial  to  it,  are  to  be  ^Sml^ 
detached  in  the  following  way : — On  the  left  side  the  ejaculator  on  the  left 
niinas  is  to  be  removed  completely  from  the  front  of  the  ligament,  "**®* 
and  the  erector  muscle  from  the  cms  of  the  penis. 

Next,  the  cms  penis  is  to  be  detached  from  the  bone  on  the 
same  side ;  but  this  must  be  done  with  care  so  as  not  to  cut  the 
triangular  ligament,  nor  to  injure  near  the  pubes  the  terminal 
parts  of  the  pudic  artery  and  nerve  to  the  perns. 

On  the  right  side  the  dissector  should  trace  out  completely  the  On  the  right 
deep  offsets  of  the  perinseal  nerve  to  the  muscles  and  the  urethra,      ^ 
with  the  vessels  accompanying  them ;  and  after  these  are  pre- 
pared, he  may  reflect  any  of  the  muscles  that  interfere  with  a 
good  view  of  the  triangular  ligament. 

The  TRIANGULAR  LIGAMENT   OP  THE    URETHRA  (perinssal  apo-  Triangular 

aeuTOsis)  occupies  the  anterior  part  of  the  pubic  arch,  and  sup-  uSeiSnL 
ports  the  urethral  canal.     The  ligament  is  triangular  in  form, 
with  its  base  below ;  and  it  is  about  one  inch  and  a  half  in  Extent  and 
depth.  '°™- 

On  each  side  it  is  fixed  to  the  pubic  arch  beneath.  l\ie  cxvsa  k\x»ssici.> 
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penis.  Its  apex  is  connected  with  the  symphysis  pubis.  Its 
base  is  turned  towards  the  rectum,  and  is  partly  attached  and 
partly  free ; — in  the  middle  line  it  is  connected  with  the  central 
point  of  the  perinsBum,  whilst  laterally  it  is  sloped  towards  the 
bone,  so  that  it  is  less  deep  at  the  centre  than  at  the  sides  :  con- 
nected with  the  lower  border  is  a  thin  fascia  which  covers  the 
surface  of  the  levator  ani  muscle  in  the  ischio-rectal  fossa.  Super- 
ficial to  it  are  the  muscles  in  the  anterior  half  of  the  perinsoal 
space ;  and  the  superficial  fascia  is  imited  to  it  near  the  lower 
border. 

Perforating  the  fore  part  of  the  ligament,  about  one  inch  below 
the  symphysis  pubis,  is  the  canal  of  the  urethra ;  but  the  margin 
of  the  opening  giving  passage  to  that  tube  is  blended  with  the 
tissue  of  the  corpus  spongiosum  urethne.  About  midway  between 
the  preceding  opening  and  the  symphysis  pubis  is  the  aperture 
for  the  dorsal  vein  of  the  penis ;  and  external  to  this,  near  the 
bone  on  each  side,  the  terminal  parts  of  the  pudic  nerve  and 
artery  to  the  penis  perforate  the  ligament  by  separate  apertures. 

The  triangular  ligament  is  composed  of  two  layers  of  fibrous 
membrane  (anterior  and  posterior)  which  are  united  below.  The 
posterior  layer  is  derived  from  the  pelvic  fascia.  The  anterior 
is  a  separate  membrane  formed  chiefly  of  transverse  fibres,  but 
it  is  so  thin  as  to  allow  the  vessels  and  the  muscular  fibres  to  be 
seen  through  it.  Between  the  layers  of  the  ligament  are  con- 
tained the  membranous  part  of  the  urethra,  with  its  muscles, 
vessels  and  glands,  and  the  bloodvessels  and  nerves  of  the  penis. 

Dissection.  The  muscles  of  the  urethra  between  the  layers  of 
the  ligament  will  be  reached  by  cutting  through  with  care,  on 
the  left  side,  the  superficial  stratum  of  the  ligament  near  its  at- 
tachment to  the  bone,  and  raising  and  turning  inwards  that  piece 
of  membrane.  By  a  little  cautious  dissection,  and  the  removal 
of  some  veins,  the  following  objects  will  come  into  view  with  the 
imdermentioned  position : — 

Parts  between  the  layers  of  the  ligament  Near  the  base  of  the 
ligament  is  a  narrow  transverse  muscle,  which  is  directed  to  the 
bulb  of  the  urethra.  Higher  up,  and  crossing  inwards  to  the 
urethra  from  behind  the  pubic  arch,  is  the  fasciculus  of  fibres  of 
the  constrictor  urethraB  muscle,  which  surrounds  the  membranoiis 
part  of  the  urethra.  And  below  the  urethra  are  the  glands  of 
Cowper.  Beneath  the  bone  are  the  pudic  vessels  and  nerve,  the 
former  giving  its  branch  to  the  bulb,  and  the  latter  being  deeper 
in  position;  and  below  the  pubes  is  the  subpubic  ligament. 
Deeper  than  all,  the  student  will  recognise  the  posterior  layer  of 
the  ligament,  continuous  with  the  pelvic  fascia,  which  separates 
these  parts  from  the  cavity  of  the  pelvis. 

Muscles.  The  muscles  between  the  layers  of  the  triangular 
l^fament^  which  are  couneelei  ^ith  the  membranouB  part  of  the 
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tirethra,  are  two  in  number,  viz.,  a  deep  transverse  muscle,  and 
a  constrictor  of  the  urethral  passage. 

The  DEEP  TRANSVERSE  MUSCLE  of  the  perinsBum  (elevator  Deep  trans- 
urethrsB,  Santorini)  is  a  thin  flat  band  on  a  level  with  the  base  ^®'^" 
of  the  triangular  ligament.     It  arises  externally  from  the  pubic  Origin. 
arch  of  the  innominate  bone,  and  is  directed  inwards  below  the 
tip  of  the  bulb  and  the  membranous  part  of  the  urethra  to  the  Tormina- 
middle  line,  where  it  joins  the  muscle  of  the  opposite  side,  and  **'^"- 
is  iruerted  into  the  central  point  of  the  perinsBum. 

The  muscle  conceals  Cowper's  gland,  and  is  frequently  placed  Connec- 
over  the  artery  of  the  bulb.    The  transverse  muscle  is  not  always  ^^^' 
separate  from  the  following. 

Action,  Like  the  superficial  muscle  it  will  fix  the  central  point  Use* 
of  the  perinseum. 

The  CONSTRICTOR  MUSCLE  (coustrictor  isthmi  urethralis)  e^i- ofureSSaT 
closes  the  membranous  part  of  the  urethra  (fig.  85),  and  consists  passage. 
of  transverse  fibres  above  and  below  the  urethral  tube. 

The  muscle  arises  by  aponeurotic  fibres  from  the  pubic  arch  Transverse 
above  the  preceding,  and  from  the  posterior  layer  of  the  trian-  Som  pubic 
gnlar  ligament,  but  this  attachment  is  not  evident  imless  it  has  ^^^> 
been  dissected  from  behind.     From  this  origin  the  fibres  pass 
inwards,  and  separate  near  the  urethra  into  two  layers,  of  which 
one  (fig.  85,  ^)  passes  over,  the  other  (8)  under  that  canal ;  in  and  ends  in 
the  middle  line  they  unite  (sometimes  by  tendon)  with  the  like  ^^^^dleline. 
parts  of  the  muscle  of  the  opposite  side. 

It  may  be  considered  a  single  muscle  extending  across  the  peri-  Like  a 
nasum  from  one  lateral  attachment  to  the  other,  and  enclosing  '^     '^^^' 
the  tube  of  the  urethra  like  the  sphincter  ani   encircles  the 
rectum.* 

Action,  The  muscles  of  both  sides  act  as  a  single  sphincter  in  tJseon 
diminishing  the  membranous  part  of  the  urethra,  and  ejecting 
the  contents  of  the  tube. 

Like  the  ejaculator,  they  are  relaxed  whilst  the  urine  is  passing,  JjL™*^"' 
but  the  two  contract  forcibly  in  expelling  the  last  of  that  fluid. 

Involuntary  circular  fibres  within  the  constrictor  muscle  sur-  SlISl^ 
nmnd  the  urethra  from  the  bulb  to  the  prostate,  and  form  a  urethra, 
layer  about  ^^j^th  of  an  inch  thick ;  they  are  not  fixed  to  bone, 
and  are  continuous  behind  with  the  circular  fibres  of  the  prostate 
and  bladder. 

This  layer  is  described  commonly  as  part  of  the  constrictor,  '«>«>  ^^ 


*  Fmiher  information  respecting  this  muscle  may  be  obtained  in  the 
Sepiemdecim  Tabulss  of  Santorini;  in  a  Paper  by  Mr.  James  Wilson,  in 
tibe  first  volume  of  the  Med.  Gbirur.  Tnuunctions ;  in  the  work  of  Mr. 
Guthrie,  On  the  Anatomy  and  Diseases  of  the  Neck  of  the  Bladder  and 
Urethra  ;  and  in  the  Treatise  of  J.  Miiller,  Ueber  die  Organischen  Nerrea 
d«r  ereciilen  Mannlichen  Geschlechts-Organe,  ftc. 
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bulb!" 


but  its  fibres  are  not  transversely  Btriated  as  in  that  muscle.     It 

ia  a  portion  of  the  large  involuntaiy  orbicular  muscle,  of  which 

the  prostate  is  chief  part, 

^  *5-'  snrroimding  the  beginning 

'  of  the  urethre.+ 

AcHoTu  This  involun- 
tat7  layer  aBsists  in  mov- 
ing forwards  the  urine  and 
the  semen,  and  will  deUvei 
the  same  over  to  the  ac- 
tion of  the  eJBcnlatoi; 
muscles. 

The  glartdg  of  Cotcper 
will  be  fonnd  by  cutting 
through  the  tiaiureiBe 
muscle.  They  are  situate 
below  the  membisnoue 
part  of  the  urethra,  <Hie 
ou  each  side  of  the  middle 
line,  and  close  behind  the 

bulb. 

Each  gland  ia  about  the  size  of  a  pea,  and  is  made  up  of  many 
lobules ;  and  the  lobules  ore  composed  of  small  Tesicles,  which 
are  lined  by  flattened  epithelium. 
]  Connected  with  each  is  a  minute  duct,  nearly  an  inch  in 
"  length,  which  perforates  obliquely  the  wall  of  the  urethra  (coipus 
spongiosum),  and  opens  into  the  urethral  canal  about  half  an 
inch  in  frost  of  the  triangular  ligament  Its  aperture  in  the 
ordinary  state  does  not  admit  a  bristle.  In  the  wall  of  the  duct 
are  unstriated  muscular  fibres ;  and  the  interior  is  lined  hj  a 
columnar  epithelium.  The  nature  of  the  secretion  of  the  gland 
ia  not  known. 

These  bodies  are  sometimes  so  small  as  to  escape  detection,  and 

they  appear  to  decrease  in  size  with  advancing  age. 

riuMtion        DiuKtuM.  The  student  may  complete  the  examination  of  the 

wMiHmri"  P*rinoBum  by  tracing  out  the  pudic  vesseb  and  nerve,  and  their 

Dorrs.  remaining  branches.     From  the  jwutt  of  its  division  beneath,  the 

eras  into  two  branches  (dorsal  branch  of  the  penis,  and  branch 

of  the  corpus  cavemosum),  the  artery  is  to  be  followed  back- 


*  The  ^mphjiiB  pabia  Been  &Dm  bAbind  vLth  part  of  the  miaar^  bladder 
sod  the  tube  of  the  urethn  BnmiuidcdbjUiecaiwtrictarniasctetautoriiu). 
I.  Sjmphysia  pubia.  2.  Sawn  hip  bone.  3.  Internal  obturator  mmde. 
5.  The  triangnlar  part  of  the  bladder  aeno  from  vichin.  6.  Proatata 
gland.  7.  Steatum  of  tJie  eoDitrictor  abcm  the  nrethia.  8.  Stntnm 
below  the  urethra. 
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Mrards,  along  the  pubic  arch  of  the  left  side.  The  pudic  nenre 
will  be  by  the  side  of,  but  deeper  than  the  artery.  Should  any 
of  the  branches  of  the  vessel  or  nerve  be  cut  away,  the  corre- 
Bpomding  ones  may  be  sought  on  the  opposite  side. 

Pudic  artery.  The  posterior  half  of  this   artery  has  been  Pudic 
already  dissected  (p.  451).    In  the  anterior  half  of  the  perinseum  *'*®'^ 
it  ascends  between  the  layers  of  the  triangular  ligament  and  along  2ong^pubic 
the  pubic  arch  nearly  to  the  pubes ;  there  it  perforates  the  super-  "^^ 
fidal  part  of  the  ligament,  and  divides  into  the  arteries  of  the  and  ends  ou 
body  and  dorsum  of  the  penis.      In  this  course  it  is  placed  ^^chea 
besneath  the  constrictor  urethrsB,  and  is  accompanied  by  vensa 
comites  and  the  pudic  nerve.     Its  offsets  are  subjoined. 

The  artery  of  the  hiUb  of  the  urethra  is  a  branch  of  considerable  Artery  of 
dze,  and  arises  near  the  base  of  the  triangular  ligament.    Passing  SJ^j^iUr® 
almost  transversely  inwards  between  the  layers  of  the  ligament,  ligament 
and  about  haK  an  inch  from  the  base,  the  artery  reaches  the  bulb 
of  the   urethra,  and   enters   the   spongy  structure.     Near  the 
urethra  it  furnishes  a  small  branch  to  Cowper's  gland. 

The  distance  of  this  >)ranch  from  the  base  of  the  ligament  will  Its  nituation 
be  influenced  by  its  origin  nearer  the  front  or  back  of  the  peri-  ^*"®"- 
nseal  space.     If  the  vessel  arises  farther  behind  than  usual,  it 
may  be  altogether  below  the  base  of  the  ligament,  and  cross  the 
front  of  the  ischio-rectal  fossa ;  but  if  it  arises  more  anteriorly, 
as  when  it  comes  from  an  accessory  pudic  branch  (see  below),  its 
position  will  be  higher  than  the  level  of  the  bulb.     In  the  case  The  import- 
fint  mentioned,  it  would  be  liable  to  be  cut  across  in  the  opera-  f^^  ^^ 
tion  of  lithotomy,  whilst  in  the  last  it  would  be  altogether  out  of  tomy. 
the  way  of  the  knife.  * 

Deep  mu8cula/r  branches.  As  the  artery  is  about  to  enter  be-  Muscular 
tween  the  layers  of  the  triangular  ligament  it  furnishes  one  or        ^  **** 
more  branches  to  the  levator  ani  and  sphincter,  and  fine  twigs 
through  the  base  of  the  ligament  to  the  constrictor  and  the 
urethra :   sometimes  these  come  from  the  transverse  perinseal 
faranch. 

The  artery  of  the  cavernous  structure  of  the  penis  (art  corporis  Artery  of 
cavemosi)  is  one  of  the  terminal  branches  of  the  pudic.     At  first  J^°' 
this  small  vessel  lies  between  the  eras  penis  and  the  bone,  but  it 
aeon  enters  the  cavernous  structure,  and  ramifies  in  it. 

The  dorsal  artery  of  the  penis  is  in  direction  and  size  the  con-  Artery  of 
tmoation  of  the  pudic ;  it  runs  upwards  like  the  preceding  be-  penis, 
tween  the  crus  and  the  bone,  and  reaches  the  dorsum  bf  the 
penis  by  passing  through  the  suspensory  ligament.     Its  distribu- 
tion  with  the  accompanying  nerve  is  noticed  at  page  472.     It  is 
jnuch  smaller  in  the  female  than  the  male. 

Accessory  pudic  artery.  In  some  cases  the  pudic  artery  is  not  Aooemory 
Inge  enough  to  supply  the  branches  above  described  to  the  penis  ^jy^ 
and  the  urethra.     One  or  more  offsets  will  be  then  contrib\it/^ 
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by  an  accessory  vessel,  wbicli  leaves  the  pelvis  in  front  by  pieidng 
source.         the  triangular  ligament.     The  source  of  this  accessory  artery  is 

the  internal  iliac. 
Pudic  veins.      The  pudic  veins,  two  in  number,  have  the  same  connections  as 
the  artery ;  they  receive  similar  branches,  except  that  the  dorsal 
vein  of  the  penis  does  not  join  them. 
Pudic  nerve      The  PUDIC  NERVE  has  been  examined  in  the  ischio-rectal  fossa 
^itii  the    (p,  452).     In  the  anterior  half  of  the  perinsBum  it  is  much  dimi- 
and  ends      nished  in  size,  in  consequence  of  the  emission  of  the  large  perinasal 
branch,  and  courses  with  the  artery  between  the  layers  of  the 
triangular  ligament ;  near  the  pubes  it  pierces  the  ligament,  and 
is  continued  onwards  to  the  dorsum  of  the  penis  with  the  dorsal 
branch  of  the  pudic   artery;    its  termination  is   described  at 
page  472. 

Muscular  branches.  Offsets  of  the  superficial  perinaeal  nerves 
enter  usually  the  three  superficial  muscles.  The  other  muscles 
and  the  corpus  spongiosum  are  supplied  by  the  following. 

Perineal  branch  (p.  452).  Arising  in  the  ischio-rectal  fossa  it 
ends  near  the  base  of  the  triangular  ligament  in  several  offsets. 
Some  pass  beneath  the  transversalis,  and  piercing  the  tiiangular 
ligament,  supply  the  muscles  within  it.     A  long  slender  branch, 
Nerve  of  the  tiwre  of  the  bitXb,  is  distributed  like  the  artery  to  the  spongy 
bulb.  structure  investing  the  canal  of  the  urethra :  its  filaments  reach 

some  way  on  the  surface  before  disappearing  in  the  coipus  spon- 
giosimi  urethrsB. 
Bnperflcial         Parts  cut  in  the  lateral  operation  of  lithotomy.  In  the  external 
5S*u?mV*^  incision  the  knife  is  entered  in  the  middle  line  of  the  perinseum, 
•  *     haK  an  inch  in  front  of  the  anus,  and  is  drawn  backwards  on 

the  left  side  as  far  as  midway  between  the  ischial  tuberosity  and 
the  anus.  The  skin  and  superficial  fascia,  and  the  inferior 
hsemorrhoidal  vessels  and  nerve  lying  across  the  ischio-rectal 
fossa,  will  be  cut  in  the  first  stage  of  the  operation ;  and  the 
transverse  perinaBal  muscle  and  artery,  and,  possibly,  the  super- 
ficial perinaeal  vessels  and  nerves,  may  be  divided,  if  the  first 
incision  is  begun  farther  forwards. 

In  the  subsequent  attempt  to  reach  the  staff,  when  the  knife 
is  introduced  into  the  anterior  part  of  the  wound,  the  lower  part 
of  the  triangular  ligament,  the  deep  transverse  urethral  muscle, 
and  the  fore  part  of  the  levator  ani  will  be  divided ;  and  when 
the  knife  is  placed  within  the  groove  of  the  staff,  the  mem- 
branous part  of  the  urethra  will  be  cut,  with  the  muscular  fibre 
about  it. 
.    and  in  nm-       Lastly,  as  the  knife  is  pushed  along  the  staff  into  the  bladder, 
So^  suff.    it  incises  in  its  progress  the  membranous  portion  of  the  urethra, 
part  of  the  prostate  with  the  large  veins  around  it,  and  the  neck 
Direction      ^^  ^^®  bladder.      When  the  last  two  parts  are  being  cut  the 
of  cut  in       handle  of  the  knife  is  raised ;  and  the  blade  is  depressed,  and  is 
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carried  downwards  and  outwards  in  the  direction  of  a  line  from 
the  urethra  through  the  left  lateral  lobe  of  the  prostate,  above 
the  level  of  the  ejaculatory  duct. 

Parts  to  be  avoided.  In  the  first  incisions  in  the  ischio-rectal  P&Tte  to  be 
fossa,  the  rectum  may  be  cut  if  the  knife  is  turned  inwards  across  JJ^um,  "* 
the  intestine,  instead  of  being  kept  parallel  with  it ;  and  if  the 
gut  is  not  kept  out  of  the  way  with  the  fore  finger  of  the  left 
hand.     The  pudic  vessels  on  the  outer  wall  of  the  ischio-rectal  pudic 
fossa  can  be  wounded  in  a  child  near  the  anterior  part  of  the  ^«"*<*^» 
hollow,  where  they  approach  the  margin  of  the  triangular  liga- 
ment ;  but,  posteriorly,  they  are  very  securely  lodged  inside  the 
projection  of  the  tuber  ischii. 

Whilst  making  the  deeper  incisions  to  reach  the  staff,  the  artery  uf 
artery  of  the  bulb  lies  immediately  in  front  of  the  knife,  and  ^^^* 
will  be  wounded  if  the  incisions  are  made  too  far  forwards ;  but 
the  vessel  must  almost  necessarily  be  cut,  when  it  arises  farther 
back  than  usual,  and  crosses  the  front  of  the  ischio-rectal  fossa  in 
its  course  to  the  bulb  of  the  urethra. 

In  the  last  stage  of  the  operation  the  neck  of  the  bladder  recto- 
should  not  be  cut  to  a  greater  extent  than  is  necessary  for  the  ^uda 
extraction  of  the  stone,  lest  the  recto-vesical  fascia  separating  the 
perinaeum  from  the  pelvis  should  be  injured,  and  the  abdominal 
cavity  opened.     Too  large  an  incision  through  the  prostate  may  and  aoce»- 
wound  also  an  unusual  accessory  pudic  artery  on  the  side  of^^^ 
that  body. 

DireUioTU,  When  the  dissection  of  the  perinaeum  is  completed,  Directiona 
the  flaps  of  skin  are  to  be  fastened  together  after  salt  has  been 
need,  and  the  limbs  are  to  be  put  down  for  the  examination  of  the 
abdomen. 


Section  II. 

PERINiEUM  OF  THE    FEMALK 

The  perinseum  in  the  female  differs  from  that  in  the  male  Perinnum 
more  in  the  external  form  than  the  internal  anatomy  ;  but  it  has  **'  *     ® 
special  parts  distinguishing  it,  viz.   the  aperture  of  the  vagina  has  special 
soTTounded  by  its  sphincter,  and  the  opening  of  the  vulva  with  '^"^ 
the  labia. 

Surface-marking.  On  the  surface  of  the  perinseal  space  in  the  ^^^^K 
middle  line,  there  are  the  two  apertures  of  the  anus  and  vulva,  apertrnw  of 
which  are  separated  from  one  another  by  an  interval  of  about  an  ^^  «>d 
inch.     The  anus  is  situate  rather  farther  back  than  in  the  male. 
And  the  vulva  is  placed  in  the  situation  of  the  scrotum  of  the 
other  sex,  with  the  labia  majora  on  the  sides. 
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Within  the  vulva  at  the  upper  part,  is  the  clitoris,  with  two 
small  memhranous  folds,  labia  minora,  extending  downwards  from 
it.  Below  the  clitoris  is  the  small  aperture  of  the  urethra ;  and 
still  lower  down  is  the  vagina,  whose  opening  is  sometimes 
partly  closed  by  a  thin  piece  of  membrane,  the  hymen* 

Deep  boundaries.  The  deep  boundaries  of  the  perinsBum  are 
alike  in  both  sexes  ;  but  in  the  female  the  outlet  of  the  pelvis 
is  larger  than  in  the  male. 

Dissection,  The  steps  of  the  dissection  are  much  the  same  in 
both  sexes,  and  the  same  description  will  serve,  generally,  for  the 
male  and  female  pennseum. 

First,  the  dissection  of  the  ischio-rectal  fossa  is  to  be  made. 
Afterwards  the  muscles,  vessels,  and  nerves  of  the  posterior  half 
of  the  perinteal  space  are  to  be  examined.  (See  description  of 
the  male  perinaeum,  p.  448.) 

Next  the  skin  is  to  be  taken  from  the  anterior  half  of  the 
perinieal  space,  as  in  the  male  ;  and  the  transverse  incision  in 
front  is  to  be  made  at  the  anterior  part  of  the  vulva.  The  at- 
tachments of  the  superficial  fascia  are  then  to  be  looked  to,  and 
the  cutaneous  vessels  and  nerves  are  to  be  traced  beneath  it 
(p.  452). 

Superficial  fascia.  The  description  of  this  fascia  in  the  male 
will  serve  for  the  like  part  in  the  female  with  these  modifica- 
tions ;  that  in  the  female  it  is  interrupted  in  the  middle  line, 
and  is  of  less  extent,  in  consequence  of  the  aperture  of  the  vulva; 
and  that  it  is  continued  forwards  through  the  labia  majora  (the 
representative  of  the  scrotum)  to  the  inguinal  region. 

Dissection.  The  labia  and  the  superficial  fascia  are  to  be  re- 
moved, to  follow  the  sphincter  muscle  around  the  opening  of  the 
vagina.  The  two  other  muscles  that  are  exposed  at  the  same 
time  (transversalis  periniei  and  erector  clitoridis)  resemble  those 
in  the  male. 

The  SPHINCTER  VAGiNiE  is  an  orbicular  muscle  around  the 
orifice  of  the  vagina,  and  corresponds  with  the  ejaculator  urinac 
in  the  male.  Posteriorly  it  is  attached  to  the  central  point  of  the 
perineum,  where  it  mixes  with  the  sphincter  ani  and  transver- 
salis muscles  ;  and  its  fibres  are  directed  forwards  on  each  side 
of  the  vagina,  to  be  inserted  into  the  body  of  the  clitoris. 

Action,  Like  the  other  orbicular  muscles  the  sphincter  di- 
minishes that  part  of  the  vagina  which  it  encircles;  and  it 
assists  in  fixing  the  central  point  of  the  perinsBum. 

The  ERECTOR  CLITORIDIS  resembles  the  erector  of  the  penis 
in  the  male,  though  it  is  much  smaller. 

The  TRANSVERSALIS  is  similar  to  the  muscle  of  the  same  name 
in  the  male.  The  one  description  will  suffice  for  it  in  both 
sexes  (p.  457). 

Dissection,  To  see  the  triangular  ligament  of  the  urethra,  the 
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erector  and  the  cms  clitoridis  are  to  be  detached  from  the  bone, 
and  the  outer  fibres  of  the  sphincter  vaginsB  are  to  be  removed. 

The  triangular  ligament  transmits  the  urethra,  but  is  not 
quite  so  strongly  marked  as  in  the  male ;  its  extent  is  partly 
interrupted  behind  by  the  large  aperture  of  the  vagina. 

Distection,  By  cutting  through  the  superficial  layer  of  the 
ligament  in  the  same  way  as  in  the  male,  the  deep  muscles, 
with  the  pudic  vessels  and  nerve,  and  their  branches,  will  be 
arrived  at. 

The  DEEP  TRANSVERSE  MUSCLE  (depressor  urethraB,  Santorini) 
has  the  same  origin  externally  as  in  the  male  ;  and  it  meets  its 
fellow  at  the  middle  line,  like  the  muscle  answering  to  it  in  the 
other  sex.  Santorini  described  the  muscle  as  passing  over, 
instead  of  below  the  urethra ;  hence  the  name  given  to  it  by  its 
discoverer. 

The  CONSTRICTOR  MUSCLE  of  the  urethra  resembles  that  of  the 
male  in  its  origin  from  the  pubes,  and  its  disposition  aroimd  the 
urethra.  Within  it  is  a  circular  layer  of  involuntary  fibres,  as 
in  the  other  sex. 

The  description  of  the  pudic  artery  (p.  461)  will  serve  for  both 
sexes,  except  that  the  branch  in  the  female,  which  is  the  repre- 
sentative of  the  artery  of  the  bulb  in  the  male,  is  furnished  to 
the  vagina.  The  terminal  branches  are  much  smaller  in  the 
female. 

The  jmdic  nerve  has  the  same  peculiarity  as  the  artery  with 
respect  to  the  branch  to  the  vagina,  and  the  smaller  size  of  the 
terminal  part  of  the  nerve  on  the  clitoris. 
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DISSECTION   OF   THE   ABDOMEN. 


Section  I. 
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If  the  perinseuin  is  allotted  to  the  abdomen,  the  dissector  is 
to  keep  in  mind  that  he  has  not  only  to  examine  that  region, 
but  to  proceed  as  far  in  the  abdomen  as  the  end  of  Section  IIL 
before  the  body  is  turned  for  the  dissection  of  the  back^ 

Position,  The  body  will  be  sufficiently  raised  by  the  blocks 
placed  beneath  the  thorax  and  head  for  the  dissection  of  the 
upper  limbs  and  neck,  but  the  dissector  should  see  that  the 
chest  is  higher  than  the  pelvis.  After  the  abdomen  has  been 
inflated  by  an  aperture  through  the  umbilicus,  let  the  markings 
on  the  surface  be  first  attended  to. 

Surfa^ce-'marking,  On  its  anterior  aspect  the  abdomen  is  for 
the  most  part  convex,  especially  in  fat  bodies  ;  but  on  the  sides, 
between  the  ribs  and  the  crista  iUi,  the  surface  is  somewhat 
depressed.  Along  the  middle  line  is  a  slight  groove  over  the 
linea  alba,  which  presents  about  its  centre  the  hollow  of  the 
umbilicus.  Inferiorly  the  groove  ceases  a  little  above  the  pelvis 
in  the  prominence  of  the  pubes;  and  superiorly  it  subsides 
below  the  ensiform  cartilage  in  a  hollow  named  the  epigastric 
fossa.  On  each  side  of  the  middle  line  is  the  projection  of  the 
rectus  muscle,  and  this  \b  intersected  in  young  and  well-fonned 
bodies  by  two  or  three  transverse  depressions. 

Underneath  the  eminence  of  the  pubes  the  student  will  be 
able  to  recognise  with  his  finger  the  symphysis  pubis,  and  to 
trace  outwards  from  it  the  osseous  pubic  crest  which  leads  to  the 
pubic  spinous  process.  If  the  finger  is  carried  upwards  and 
outwards  to  the  crest  of  the  innominate  bone,  it  will  detect  the 
firm  band  of  Poupart's  ligament  between  the  abdomen  and  the 
thigh,  and  sometimes  one  or  two  inguinal  glands. 

Rather  above  and  to  the  outside  of  the  pubes,  the  opening  of 
the  external  abdominal  ring  may  be  felt ;  and  the  prominence 
of  the  spermatic  cord  descending  through  it  to  the  testicle  may 
be  detected.     The  internal  abdominal  ring  is  still  to  the  outer 
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side,  though  it  caimot  be  recogxnsed  on  the  surface  with  the  inner, 
finger ;  but  its  position  may  be  ascertained  by  taking  a  point 
midway  between  the  symphysis  pubis  and  the  crest  of  the  inno- 
minate bone,  and  a  little  above  Poupart's  ligament. 

Attached  to  the  front  of  the  symphysis  pubis  in  the  male  are  Penia  and 
the  penis  and  the  scrotimi.  scrotum. 

Direction,  The  requisite  incisions  for  raising  the  skin  from  Raise  the 
the  sides  and  front  of  the  belly  are  the  following : — One  cut  is  Jhe^f^? 
to  extend  outwards  over  the  side  of  the  chest  from  the  ensifonn 
cartilage  to  about  midway  between  the  sternum  and  the  spine, 
if  this  has  not  been  made  already  by  the  dissector  of  the  upper 
limb.  A  second  incision  is  to  be  begun  in  the  middle  line 
midway  between  the  umbilicus  and  the  pubes,  and  to  be  carried 
outwards  to  the  iliac  crest,  and  along  the  crest  till  it  ends 
opposite  the  first  cut.  Lastly,  the  hinder  extremities  of  the  two 
indfiions  are  to  be  connected  along  the  side  of  the  chest  and 
the  belly.  The  piece  of  skin  thus  marked  out  is  to  be  raised 
towards  the  middle  line  but  ia  not  to  be  taken  away ;  and  the 
cutaneous  vessels  and  nerves  are  to  be  sought  in  the  fat  at  the 
aide  and  middle  line  of  the  abdomen. 

Along  the  side  of  the  abdomen  look  for  the  lateral  cutaneous  Position  of 
nerves,  five  or  six  in  number,  which  issue  in  a  line  with  the  S^^"" 
corresponding  nerves  of  the  thorax.     At  first  they  lie  beneath 
the  faty  and  divide  into  two  :  one  offset  is  to  be  traced  forwards, 
and  another  backwards  with  small  cutaneous  arteries.     On  the  onthebide: 
iliac  crest,  near  the  front,  is  a  large  branch  from  the  last  dorsal 
nerve ;  and  still   farther  back  on  the  crest,  and  deeper,  is  a 
smaller  cutaneous  branch  of  the  ilio-hypogastric  nerve. 

Near  the  middle  line  the  small  anterior  cutaneous  nerves  will  and  infant. 
be  recognised  with  small  arteries  ;  these  are  uncertain  in  number 
and  size,  and  are  to  be  followed  outwards  in  the  integuments. 

The  piece  of  skin  covering  the  lower  part  of  the  abdomen  or  Take  the 
the  groin  is  next  to  be  thrown  downwards,  on  both  sides,  by  Jh^g^Si? 
means  of  an  incision  along  the  middle  line  to  the  root  of  the 
penis.     After  its  reflection  the  cutaneous  vessels  and  nerves  are 
to  be  dissected  on  the  right  side,  and  the  superficial  fascia  on 
the  left 

To  make  the  necessary  dissection  on  the  right  side,  all  the  seek  Teasels 
fascia  superficial  to  the  vessels  is  to  be  raised  in  the  same  manner 
as  the  piece  of  skin.  The  vessels  which  will  then  appear  are 
the  superficial  pudic  internally,  the  superficial  epigastric  in  the 
centre,  and  an  offset  of  the  superficial  circumflex  iliac  artery 
externally.  Some  inguinal  glands  are  seen  along  the  line  of  the 
reflected  fascia. 

Two   cutaneous  nerves   are   to   be    sought : — one,    the   ilio-  and  nerves 
inguinal,  comes  through  the  abdominal  ring,  and  descends  to  the  5}^**' 
thigh  and  scrotum ;  the  other,  ilio-hypogastric,  appears  in  the 
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In  the  dissection  of  the  fascia  on  the  left  side  two  strata  or 
layers  are  to  be  made  out,  one  over  and  one  beneath  the  vessels. 
The  layer  that  is  superficial  to  the  vessels  is  to  be  reflected  by 
means  of  a  transverse  cut  from  the  front  of  the  iliac  crest  to  the 
middle  line,  about  two  inches  above  Poupart's  ligament ;  and  by 
a  vertical  one  along  the  middle  line  to  the  pubes.  The  sub- 
jacent vessels  mark  the  depth  of  this  layer ;  and  when  these  are 
reached,  a  flap  of  the  fascia  like  that  of  the  skin,  is  to  be  thrown 
towards  the  thigh. 

To  define  the  thinner  under  stratum,  cut  it  across  in  the  same 
manner  as  the  other  layer,  and  then  detach  it  with  the  vessels 
from  the  tendon  of  the  external  oblique  muscle.  This  stratum, 
like  the  preceding,  is  to  be  traced  around  the  cord  to  the  scro- 
tum ;  and  as  the  student  follows  it  downwards,  he  will  find  it 
connected  with  Poupart's  ligament,  and  inseparably  joined  with 
the  fascia  lata  close  below  that  structure. 

The  superficial  fascia,  or  the  subcutaneous  fat,  lies  between  the 
skin  and  the  special  fascia  investing  the  muscles,  and  is  a  single 
layer  over  the  greater  part  of  the  abdomen ;  but  in  the  groin 
it  may  be  said  to  be  divided  into  a  subcutaneous  and  a  deeper 
stratum  by  the  vessels  and  the  glands. 

The  subcutaneous  layer  contains  fat,  and  varies  therefore  in 
appearance  and  thickness  in  different  bodies  ;  for  it  is  sometimes 
divisible  into  strata,  whilst  at  others  it  is  very  thin  and  some- 
what membranous  near  the  thigh.  This  layer  is  continuous 
with  the  cutaneous  fatty  covering  of  the  thigh,  and  with  that  of 
the  rest  of  the  abdomen ;  and  when  traced  to  the  limb,  it  is 
foimd  to  be  separated  from  Poupart's  ligament  beneath  by  the 
superficial  vessels  and  glands.  Internally  it  is  continued  to  the 
penis  and  the  scrotum,  where  it  changes  its  adipose  tissue  for 
involimtary  muscular  fibre  ;  and  after  investing  the  testicle,  the 
layer  is  prolonged  to  the  superficial  fascia  of  the  perinaeum. 

The  deeper  layer  of  the  superficial  fascia  (aponeurosis  of  the 
fascia  lata,  Scarpa)  is  thinner  and  more  membranous  than  the 
other,  and  is  closely  imited  to  the  tendon  of  the  external  oblique 
by  fibrous  bands,  especially  towards  the  linea  alba.  Like  the 
subcutaneous  part  of  the  fascia,  this  layer  is  continued  upwards 
on  the  abdomen,  and  inwards  to  the  penis  and  the  scrotum :  in 
this  last  part  it  becomes  very  thin,  and,  having  passed  through 
the  scrotum,  reaches  the  perinseum,  where  it  has  attachments  to 
the  subjacent  parts  as  before  specified  (p.  453).  Towards  the 
limb  it  extends  only  a  very  short  distance,  and  ends  a  little 
below  Poupart's  ligament  by  joining  the  fascia  lata  across  the 
front  of  the  thigh  ;  as  it  passes  over  the  ligament  it  is  closely 
joined  to  that  band  by  flbrous  tissue. 
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Urine  effused  in  the  perinieum  from  rupture  of  the  urethra  Attach- 
will  be  directed  through  the  scrotum  and  along  the  spermatic  JJf  "^TOurso 
cord  to  the  abdomen  (p.  454).     From  the  arrangement  of  the  of  effused 
deeper  layer  of  the  fascia  across  the  thigh,  it  is  evident  that  the  ^ 
fluid  cannot  pass  down  the  limb,  though  its  progress  over  the 
front  of  the  abdomen  is  uninterrupted. 

In  the  female  the  superficial  fascia  of  the  groin  is  separable  Fascia  in 
into  two  layers,  and  the  disposition  of  each  is  nearly  the  same  *^°  i^oxoXo, 
as  in  the  male ;  but  the  part  that  is  continued  to  the  scrotum  in 
the  one  sex,  enters  the  labium  in  the  other  in  its  course  to  the 
perinaBiun.     In  the  female  the  round  ligament  of  the  uterus  i& 
lost  in  the  superficial  fascia  of  the  groin. 

C0TANEODS  Nerves.  The  nerves  in  the  superficial  fascia  are  Cutaneous 
derived  chiefly  from  the  trunks  of  the  lower  intercostal  nerves :  ^®*^*^* 
thus  the  lateral  cutaneous  branches  along  the  side  of  the  belly 
are  offsets  from  five  or  six  of  those  nerves  ;  and  the  anterior  ore  derived 
cutaneous  branches  along  the  front  are  the  terminal  parts  of  the  J^JSjcT^ 
same  trunks.      Two  other  cutaneous  offsets  from  the  lumbar 
plexus,  viz.,  the  ilio-hypogastric  and  ilio-inguinal,  appear  at  the 
lower  part  of  the  abdomen. 

The  lateral  cutaneous  nerves  of  the  abdomen  (fig.  52)  emerge  Lateral 
between  the  digitations  of  the  external  oblique  muscle,  in  a  line  thXS?-"''^ 
vrith  the  same  set  of  nerves  on  the  thorax ;  and  the  lowest  are  the  costal, 
most  posterior.     As  soon  as  they  appear  on  the  surface  they 
divide,  with  the  exception  of  the  last,  into  an  anterior  and  a 
posterior  branch. 

The  posterior  branches  (3)  are  small  in  size,  and  are  directed  whichdivide 
backwards  to  the  integuments  over  the  latissimus  dorsi  muscle.     ^ 

The  anterior  brandies  (2)  are  continued  in  the  superficial  fascia  posterfoi 
nearly  to  the  edge  of  the  rectus  muscle,  and  increasing  in  size  JJjJ^^or 
from  above  do>vn,  supply  the  integuments  on  the  side  of  the  branch. 
belly ;   they  furnish  offsets  to  the  digitations  of  the  external 
oblique  muscle. 

The  lateral  cutaneous  branch  of  the  last  dorsal  nerve  is  larger  Last  dorsal 
than  the  rest,  and  does  not  divide  like  the  others.    After  piercing  "®'^®- 
the  fibres  of  the  external  oblique  muscle,  it  is  directed  over  the 
iliac  crest  to  the  surface  of  the  gluteal  region. 

The  anterior  cutaneous  nerves  of  the  abdomen  (fig.  52,  ^)  reach  Anterior 

^   "       -       .  cutaneous 

the  surface  by  piercing  the  sheath  of  the  rectus  :  in  the  integu-  nerves  of 
ments  they  bend  outwards  towards  the  lateral  cutaneous  nerves.  '°t«"»»tai. 
The  number,  and  the  place  of  exit  of  these  small  nerves  from 
the  abdominal  wall,  are  very  uncertain. 

The  ilio-hypogastric  nerve  is  distributed  on  the  surface  by  two  llio-hypo- 
pieces  :    one  lies  over  the  crista  ilii   (iliac  branch),  the  other  J^bM-** 
ramifies  on  the  lower  part  of  the  abdomen  (hypogastric  branch),   pioxus. 

The  iliac  branch  (fig.  52,  *)  lies  close  to  the  crest  of  the  hip  lUac branch. 
bone  behind  the  last  dorsal  nerve,  and  enters  the  iiiteg;aixv&ii\A  ol 
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the  gluteal  region  :  its  size  and  its  position  on  the  bone  are 
dependent  upon  the  development  and  the  situation  of  the  ofiEset 
of  the  last  dorsal  nerve. 
Hypogftstrio       The  hypogastric  branch  pierces  the  aponeurosis  of  the  eztenial 
oblique  muscle  above  the  external  abdominal  ring,  and  is  dis- 
tributed, as  the  name  expresses,  to  the  integuments  of  the  lower 
part  of  the  abdominal  parietes. 
iiio-ingulnal      The  ilioinguinal  nerve  becomes  cutaneous  through  the  external 
°f*<u8*'^*  abdominal  ring,  and  having  perforated  the  deeper  layer  of  the 
superficial  fascia,  descends  to  the  integuments  of  the  scrotum,  and 
upper  and  inner  part  of  the  thigh. 
Vessels  fi-om      CUTANEOUS  VESSELS.  Cutaneous  vessels  are  found  with  both 
two  sources.  ^^  q£  nerv'^es  on  the  abdomen  : — with   the  lateral  cutaneous 
nerves  are  branches  from  the  intercostal  arteries ;  and  with  the 
anterior  cutaneous  are  offsets  from  the  internal  mammaiy  and 
epigastric  vessels.      In  the   groin   are   three   small   superficial 
branches  of  the  femoral  artery,  viz.,  pudic,  epigastric,  and  cir- 
cumflex iliac. 

The  lateral  cutaneous  arteries  have  the  same  distribution  as  the 
nen'^es  they  accompany.  The  anterior  or  chief  offsets  are  directed 
towards  the  front  of  the  abdomen,  and  end  about  the  outer  edge 
of  the  rectus  muscle. 

The  anterior  cutaneous  vessels  are  irregular  in  number  and 
in  position,  like  the  nerves.  After  piercing  the  sheath  of  the 
rectus,  they  run  outwards  with  the  nerves  towards  the  other  set 
of  branches. 

Branches  of  the  femoral  artery.  Three  cutaneous  offsets  ascend 

artery^three  ^^^^  *^®  thigh  between  the  layers  of  the  superficial  fascia,  and 

brancbea.      ramify  in  the  integuments  of  the  genital  organs  and  lower  part 

of  the  abdomen.     The  greater  portion  of  these  vessels  appears  in 

the  dissection  of  the  thigh. 

The  external  pudic  branch  (superficial)  crosses  the  spermatic 
cord,  to  which  it  gives  offsets,  and  ends  in  the  integuments  of 
the  under  part  of  the  penis. 

The  superficial  epigastric  branch  ascends  over  Poupart's  liga- 
ment, near  the  centre,  and  is  distributed  in  the  superficial  fascia 
nearly  as  high  as  the  umbilicus.     Its  size  varies  very  much. 

The  circumflex  Uiac  branch  lies  usually  below  the  level  of  the 
Qiac  crest,  and  sends  only  a  few  offsets  upwards  to  the  abdo- 
men. 

Small  veins  accompany  the  arteries,  and  join  the  internal 
saphenous  vein  of  the  thigh. 

The  abdominal  group  of  the  glands  of  the  groin  are  three  or 

four  in  number,   and  lie  over  the  line  of  Poupart's  ligament 

They  are  placed  between  the  strata  of  the  superficial  fascia ;  and 

receive  the  lymphatics  from  the  abdomen,  from  the  upper  and 

outer  portion  of  the  thigb,  and  from  the  superficial  parts  of  the 
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genital  organs.      Their  efferent  ducts  pass  downwards  to  the  Ducts  enter 
saphenous  opening  in  the  thigh  to  enter  the  abdomen.  thigh. 

Dissection,  After  the  examination  of  the  superficial  fascia  with  Direction  of 
its  vessels  and  nerves  on  the  abdomen,  the  student  may  examine  ^^JSf* 
the  cutaneous  coverings  of  the  penis  and  scrotum.     The  skin 
may  be  divided  along  the  dorsum  of  the  penis,  and  thrown  to 
each  side ;  and  the  skin  of  the  scrotum  is  to  be  reflected  by 
means  of  a  vertical  incision  on  the  left  side. 

Cutaneotis  coverings  of  the  penis  and  scrotum.  The  penis  is  at-  Tegumon- 
tached  to  the  front  of  the  pubes  by  a  suspensory  ligament,  and  in^ofpenis 
is  provided  with  a  tegumentary  covering,  with  vessels  and  nerves. 

The  tegumentary  covering  of  the  penis  is  continuous  with  that  is  thin,  and 
of  the  abdomen,  but  the  superficial  fascia  loses  its  fat  and  ac-        °"    *^ ' 
quires  special  characters. 

Around  the  end  of  the  penis  it  forms  the  loose  sheath  of  the 
prepuce  in  the  following  way  : — When  the  skin  has  reached  the 
extremity,  it  is  reflected  backwards  as  far  as  the  base  of  the  glans, 
constituting  thus  a  double  sheath — ^the  preptux  ;  it  is  afterwards  fomw 
continued  over  the  glans,  and  joins  the  mucous  membrane  of  the  P**®**"*^ 
urethra  at  the  orifice  on  the  surface.  At  the  under  part  of  the 
glans,  and  behind  the  aperture  of  the  urethra,  the  integument 
forms  a  small  triangular  fold,  fr(enum  prccputii.  andfnenum. 

Where  the  integument  covers  the  glans,  it  is  inseparably  united  Sebaceous 
-with  that  part,  is  very  thin  and  sensitive  being  provided  with  ^      ^ 
papillae,  and  assumes  in  some  cases  the  characters  of  a  mucous 
membrane.     Behind  the  glans  are  some  sebaceous  follicles — 
glandiUce  odorifera. 

In  the  scrotum  the  superficial  fascia  becomes  thin,  and  of  a  Teguments 
reddish  colour.     If  it  is  cut  through  the  student  will  perceive     ^<^'^^"™- 
that  the  prolongation  sent  around  the  cord  on  one  side,  does  not 
commimicate  with  that  on  the  other  side;    and  that  the  two 
pouches  come  in  contact  in  the  middle  line,  and  form  the  septum 
scroti. 

The  superficial  fascia  in  the  scrotimi,  on  the  penis,  and  in  the  Muscular 
firont  of  the  perinaeum  contains  involimtary  muscular  fibres,  to  f^^  ^^ 
which  the  corrugation  of  the  skin  is  owing.     This  contractile 
structure  is  named  the  dartoid  tissue. 

Dissection,  By  removing  the  fatty  tissue  from  the  root  of  the  Dissection 
penis  and  the  front  of  the  symphysis  pubis,  the  suspensory  liga-  ^Jlaerves. 
ment  wjjl  be  defined.     And  the  dorsal  arteries  and  nerves,  and 
the  dorsal  vein  of  the  penis,  which  will  be  partly  laid  bare,  are 
to  be  followed  forwards  in  the  superficial  fascia. 

The  suspensory  ligament  of  the  penis  is  a  rather  deep  band  of  Suspensory 
fibrous  tissue,  of  a  triangular  form,  which  is  attached  by  its  apex  pf^*^ 
to  the  firont  of  the  symphysis  pubis  near  the  lower  part.    Widen-  Attach- 
ing as  it  descends,  the  ligament  is  divided  into  two  pieces,  which  ™c»its. 
are  fixed  to  the  upper  surface  of  the  body  of  the  penis,  and  ^^ 
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prolonged  on  it  for  some  distance.     In  the  interval  between  the 
pieces  are  contained  the  dorsal  vessels  and  nerves  of  the  penis. 

Dorsal  vessels  and  nerves.  The  arteries  and  nerves  on  the  dor- 
sum of  the  penis  are  the  terminal  parts  of  the  pudic  trunks  of 
both  sides.  The  vein  accompanying  the  arteries  enters  the  front 
of  the  pelvis  through  the  triangular  perinsaal  ligament. 

The  dorsal  artery,  one  on  each  side,  appears  between  the  layers 
of  the  suspensory  ligament,  and  extends  forwards  to  the  glans, 
where  it  ends  in  many  branches  for  that  structure  :  in  its  course 
the  vessel  supplies  the  int^uments  and  the  body  of  the  penis. 
It  may  be  derived  from  the  accessory  pudic  (p.  461). 

The  dorsal  vein  is  a  single  trunk,  and  commences  by  numerous 
branches  from  the  glans  penis  and  the  prepuce.  The  course  of 
the  vein  is  backwards  by  the  side  of  the  artery,  between  the  layers 
of  the  suspensory  ligament,  and  then  through  the  triangular  liga- 
ment of  the  urethra,  to  join  the  prostatic  plexus  of  veins.  The 
vein  receives  branches  from  the  erectile  structure  and  teguments 
of  the  penis. 

Each  dorsal  nerve  takes  the  same  course  as  the  artery,  and  ends 
like  it  in  numerous  branches  to  the  glanB  penis.  It  furnishes  a 
large  branch  to  the  corpus  cavemosum  penis,  and  other  offsets  to 
the  integuments  of  the  dorsum  and  sides,  and  the  prepuce  of  the 
penis. 

In  the  female  these  vessels  are  much  smaller  than  in  the  male ; 
they  occupy  the  upper  surface  of  the  clitoris — the  organ  that 
represents  the  penis. 

Dissection  of  the  muscles.  The  surface  of  the  external  muscle 
of  the  aljdominal  wall  (fig.  86)  is  now  to  be  freed  from  fascia  on 
both  sides  of  the  body. 

It  is  not  advisable  to  begin  cleaning  this  muscle  in  front,  be- 
cause there  it  has  a  thin  aponeurosis,  which  is  taken  away  too 
readily  with  the  fat ;  but  behind,  the  muscle  is  thick  and  fleshy, 
and  cannot  well  "be  injured.  Beginning  the  dissection  at  the 
posterior  part,  the  student  is  to  carry  the  knife  obliquely  up- 
wards and  downwards  in  the  direction  of  the  fibres.  The  thin 
aponeurosis  before  referred  to  is  in  front  of  a  line  extended  up- 
wards from  the  anterior  part  of  the  iliac  crest ;  and  as  the  dissec- 
tor approaches  that  spot,  he  must  be  careful  not  to  injure  it, 
more  particularly  at  the  upper  part  where  it  lies  on  the  margin 
of  the  ribs,  and  is  very  indistinct. 

On  the  right  side  the  external  abdominal  ring  may  be  de- 
fined to  show  the  cord  passing  through  it ;  and  on  the  left  side 
a  thin  fascia  (intercolumnar),  which  is  connected  with  the  margin 
of  that  opening,  is  to  be  preserved.  Lastly  the  free  border  of 
the  external  oblique  muscle  should  be  made  evident  between  the 
last  rib  and  the  iliac  crest. 

Muscles  of  the  abdominaJi  wall.  On  the  side  of  the  abdo- 
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men  are  three  large  fiat  muscles,  which  are  named  com  their  are  throe 
position  to  one  another,  and  from  the  direction  of  their  fibres.  ^^^  mu»cics, 
The  most  superficial  muscle  is  the  external  oblique ;  the  imder^ 
lying  one,  the  internal  oblique ;  and  the  deepest  is  the  trans- 
versalis. 

Along  the  middle  line  the  muscles  are  lengthened,  and  have  a  whose  apo- 
vertical  direction.     In  front  are  the  rectus  and  pyramidalis,  and  j^^^^reo 
behind  the  quadratus  lumborum ;  these  are  incased  by  sheaths  cortical 
derived  from  the  aponeuroses  of  the  lateral  muscles. 

The   EXTERNAL   OBLIQUE   MUSCLE  (fig.  86,  *)    18   fleshy  on  the  External 

side,  and  aponeurotic  on  the  fore  part  of  the  abdomen.     It  arises  muS! 
by  fleshy  processes  from  the  eight  lower  ribs ;  the  five  highest  origin  from 
pieces  alternating  with  similar  parts  of  the  serratus  magnus,  and  ^^*- 
the  lowest  three,  with  the  latissimus  dorsi  muscle.     From  the 
attachment  to  the  ribs  the  fibres  are  directed  over  the  side  of 
the  abdomen  in  the  following  manner : — the  lower  fibres  descend 
almost  vertically  to  be  inserted  into  the  anterior  half  or  more  of 
the  iliac  crest,  at  the  outer  margin  :  and  the  upper  and  middle  insertion 
fibres  are  continued  forwards,  the  former  horizontally,  and  the  J|^^^^^^ 
latter  obliquely,  to  the  aponeurosis  on  the  front  of  the  belly.         alba. 

The  aponeurosis  of  the  muscle  (fig.  86,  ")  occupies  the  anterior  AponeurosiH 
part  of  the  abdomen,  in  front  of  a  line  fi*ora  the  eighth  rib  to  the  of ISeiSSiy^ 
fore  part  of  the  crista  ilii ;  and  it  is  rather  narrower  about  the 
centre,  than  either  above  or  below.     Along  the  middle  line  this 
expansion  ends  in  the  linea  alba  (*^ — the  common  point  of  union 
of  the  aponeuroses  of  opposite  sides.     Above,  it  is  thin,  and  is  Disposition 
continued  on  the  rectus  muscle  to  the  pectoralis  major  and  the  below.*" 
ribs.      Below,   its  fibres  are  stronger  and  more  separate  than 
above,  and  are  directed  obliquely  downwards  and  inwards  to  the 
pelvis :  some  of  them  are  fixed  to  the  front  of  the  pubes ;  and 
the  rest  are  collected  into  a  firm  band  between  the  pubes  and 
the  iliac  crest,  which  is  named  Poupart's  ligament. 

Coiinections.  The  muscle  is  subcutaneous.     Its  posterior  border  Connoc- 
is  unattached  between  the  last  rib  and  the  iliac  crest,  but  is  over^    ^^' 
laid  commonly  by  the  edge  of  the  latissimus  dorsi,  except  a  small 
part  below.     Appearing  through  the  aponeurosis,  external  to  the  Lines  on 
linea  alba,  is  a  white  line,  the  linea  semilimaris,  marking  the  roSs.^^^^" 
outer  edge  of  the  rectus  muscle ;  and  crossing  between  the  two 
are  three  or  four  whitish  marks,  the  lineae  transversae.    Numerous 
small  apertures  in  the  tendon  give  exit  to  cutaneous  vessels  and  Apertures 
nerves ;  and  near  the  pubes  is  the  large  opening  of  the  external 
abdominal  ring  ('*^),  which  gives  passage  to  the  cord  in  the  male,  Abdominal 
and  the  round  ligament  in  the  female. 

Action,   Both  muscles  taking  their  fixed  point  at  the  pelvis  Use  of  both 
will  bend  the  trunk  forwards  as  in  stooping ;  but  supposing  the  ' 

spine  fixed  they  will  draw  down  the  ribs  as  in  laboured  breathing;  peiviit, 
and  if  both  the  spine  and  ribs  are  immoveable  they  will  dimixds\)L 
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.  the  abdominal  cavity.     If  thej  act  from  the  tborax  tbej  nill 

elevate  the  pelvis. 
I       Should  uue  muscle  contract  it  will  incline  the  trunk  or  tbt 


pelvis  to  tlie  aamc  side,  according  as  the  upper  or  the  lower 
attach ment  may  be  moveable. 

Parts  of  the  afoneubosis.  Besides  the  general  amngemeat 
of  the  aponeuroaiB  orer  the  front  of  the  abdomen,  the  stndent  it 
to  examine  more  minutely  the  linea  alba  in  the  middle  line; 

*  Superfidol  muacles  of  the  abdomen  anil  thorax  oo  llie  ri^t  half  of  tb 
fi^re,  BDci  the  deep  muscles  on  the  left  balf.  1.  Pectoralit  major.  1 
Pectoralia  minor.  3.  SuUlnTius.  i.  Seiratoa  maguos.  S.  Dslloid.  & 
Coraca-brachialui.  7.  BicepB  brachiL  8.  LatisaJmuB  dorat  9.  EitetMl 
oblique  of  abdomen,  witb  ID,  eitenul  abdomliial  ring  ;  and  II,  Poojairf* 
ligumcnt  IS.  Lines  ollia,  13.  Aponeurosis  of  external  obljqne.  II. 
jDl«raal  oblique  muscle.  IS.  Crenuster  moKle  on  the  spennatic  eonL 
Iff.  £«e(iu  mnsele.     17.  tyramidalis  ahdominii. 
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tlie  external  abdominal  ring  with  tlie  fascia  prolonged  from  its 
margin  ;  and  the  rounded  border  named  Poupart's  ligament. 

Linea  alba  (fig.  86,  "),  This  white  line  on  the  front  of  the  Intht 
abdomen  marks  the  place  of  meeting  of  the  apooetiroees  ofapoog 
opposite  sides.     It  "•  ™ 

eitenda    from    the  •''B-  87.' 

xiphoid  cartilage  to 
the  pubes,  and 
serves  as  a  ligament 
between  the  chest 
and  pelvis.  Its 
breadth  is  wider 
above  than  below  ; 
and  it  is  perforateil 
here  and  there  by 
small  apertures, 
which  allow  pellets 
of  fat  to  protrude 
in  some  bodies.  A 
little  below  the 
centre  is  the  um- 
bilicus, which  pro- 
jects now  beyond 
the  surface,  though 
before  the  skin  woa 
removed  a  hol- 
low indicated  its  po- 

Ezlemal  abdominal  ring.  This  opening  (fig.  86, '")  is  situate  Eitomi 
near  the  pubes  between  the  diverging  fibres  of  the  aponeurosis.  J^""* 
It  is  somewhat  triangular  in  form,  with  the  base  at  the  creat  of  Fonn  ■ 
the  pubes,  and  the  apex  pointing  upwards  and  outwards.  The  """""o 
long  measurement  of  the  aperture  is  about  an  inch,  and  the  ^*°* 
transverse  about  half  an  inch. 

Its  margins  are  named  pillars,  and  differ  in  form  and  strength,  inneri 
The  inner  one  (fig.   87, '),  thin  and  atnught,  is   attached  below  '"'P^ 
to  the  front  of  the  flymphysis  pabis,  where  it  crosses  the  oorres- 
ponding  piece  of  the  opposite  side— that  of  the  right  muscle 
being  superficial.     The  outer  margin  is  the  strongest  (fig.  87, '),  ^JfJ 
and    if   not  straight   like  the   inner,   but   is   bent   around    the  """^^ 
spermatic  cord,    so  as  to  form  a  kind  of  groove  for  it :  this 
margin  is  continuous  with  Poupart's  ligament,  and  is  attached 

*  Tier  of  the  lover  part  of  the  eit«nial  obliqaa  muscle  sod  of  tho  npper 
part  of  the  fasria  lata  of  the  tbigh.  1.  Inaer  pillar  of  the  abdominal 
ling.  2.  Outer  pillar  of  the  ring.  3.  Intorcalnmnar  fibres,  i.  PascU 
iats  inode  the  sapbenmu  opening.  t>.  Spennatdc  cord  covered  by  cre- 
uaitcT.     0.  S^>henoDs  vain.     7.  Fascia  Ua  of  the  thigh. 


'-ff^'" 
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A  fascia  pro-  below  to  the  pubic  Spine  or  tuberosity.      A  thin   membrane 
i^^^ffom  (intercolumnar  or  spermatic  fascia)  covers  the  opening,  and  n 
derived  from  some  intercolumnar  or  intermarginal  fibres  on  the 
surface  of  the  aponeurosis. 

The  ring  gives  passage  in  the  male  to  the  spermatic  cord,  and 
in  the  female  to  the  round  ligament ;  and  in  each  sex  the  trans- 
mitted part  lies  on  the  outer  or  lower  pillar  as  it  passes  through, 
and  obtains  a  covering  from  the  intercolumnar  fibres.  Throu^ 
the  aperture  the  inguinal  hernia  protrudes  from  the  wall  of  the 
abdomen. 

The  intercolwmnar  fibres  (fig.  87,')  form  a  layer  over  the 
aponeurosis,  and  bind  together  its  parallel  fibres,  so  as  to  con- 
Attachment  struct  a  firm  membrane.  Inferiorly,  where  they  are  strongest, 
inferioriy :  ^  bundle  is  connected  with  the  outer  third  of  Poupart's  ligament, 
and  is  continued  back  to  the  crista  ilii.  At  the  external  abdo- 
minal ring  the  fibres  stretch  from  side  to  side,  and,  becoming 
stronger  and  aggregated  together,  close  the  upper  part  of  that 
opening  ;  and  as  they  are  prolonged  on  the  cord  from  the  margin 
of  the  ring,  they  give  rise  to  the  membrane  named  irUercolwnjuir 
fascia.  On  the  left  side,  where  the  fascia  is  entire,  this  thin 
covering  will  be  manifest  on  the  surface  of  the  cord,  or  on  the 
round  ligament  in  the  female. 

Dissection,  To  see  the  attachments  and  connections  of  Poupart's 
ligament,  it  will  be  necessary  to  reflect,  on  both  sides  of  the  body, 
the  lower  part  of  the  aponeurosis  towards  the  thigh,  as  in  fig.  88. 
For  this  purpose  an  incision  is  to  be  carried  through  the  aponeu- 
rosis from  the  front  of  the  iliac  crest  nearly  to  the  linea  alba ; 
Throw  down  and  the  tendon  is  to  be  detached  from  the  subjacent  parts  with 
the  handle  of  the  scalpel.  When  the  aponeurosis  cannot  be  sepa- 
rated farther  from  the  tendons  beneath,  near  the  linea  alba,  it 
is  to  be  cut  in  the  direction  of  a  vertical  line  to  the  symphysis 
pubis. 

After  the  triangular  piece  of  the  aponeurosis  has  been  thrown 
towards  the  thigh,  the  spermatic  cord  is  to  be  dislodged  from  the 
surface  of  Poupart's  ligament,  to  see  the  insertion  of  this  band 
into  the  pubes,  and  to  lay  bare  the  fibres  which  ascend  therefrom 
to  the  linea  alba  with  the  name  of  triangular  ligament. 

Poiiparfs  ligament  (fig.  87, ')  is  the  lower  border  of  the  apo- 
neurosis of  the  external  oblique,  which  intervenes  between  the 
front  of  the  crista  ilii  and  the  pubes.    Externally  it  is  round  and 
cord-like,  and  is   attached  to  the  anterior  superior  iliac  spine. 
Internally  it  widens  as  it  approaches  the  pubes,  and  is  inserted  into 
the  pubic  spine  and  the  pectineal  line  of  the  hip-bone  for  about 
Gimbemafs  three  quarters  of  an  inch,  forming  a  triangular-looking  piece  with 
l^fif^^nt-      its  base  directed  outwards,  which  is  named  Gimbemafs  ligajneni. 
Its  direc-  Poupart's  ligament  is  not  straight  between  its  outer  and  inner 

attachments,  but  is  curved  downwards  to  the  thigh;    and  it 
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POUPAET'B  LIGAMENT. 


Tetains  tliis  poeition  as  long  as  the  fascia  lata  remaine  uncut,  ud  puii  in 
lu  outer  half  is  oblique,  aud  is  firmly  onited  with  the  Buhjacent  ^°**" 


iliac  fascia  :  along  the  line  of  union  of  the  two,  the  other  lateral 
mufcles  of  the  abdominal  wall  are  attached.  Its  inner  half  is 
placed  over  the  vessels  passing  from  the  abdomen  to  the  thigh. 

Triangular  ligament  (fig,  88).  From  the  insertioii  of  Poupart's  ^ 
ligament  into  the  pectineal  line,  some  fibres  are  directed  upwards 
and  inwatds  beneath  the  inner  pillar  of  the  ring  to  the  liuea 
alba,  where  they  blend  with  the  other  tendons.  Aa  the  fibres 
ascend,  they  divei^e  and  form  a  thin  band,  to  which  the  above 
mentioned  name  has  been  given. 

Directum.   The  upper  part  of  the  external  oblique  is  now  to  D 
be  token  away,  on  both  sides  of  the  body,  to  see  the  parts  under-  ]„ 
neath.      The  muscle   may   be  detached  bycorrying  the  scalpel  "^ 
through  the  digitations  on  the  ribs  back  to  the  free  border,  and 
then  through  the  insertion  into  the  crista  ilii.    It  maybe  thrown 


*  KnectioD  to  Ihrow  doim  the  t«ndDn  of  th«  external  oblique,  and  (0 

jw  the  triangiil»r  ligiiment  and  inleraaJ  obliqno  mnBcle.      1.  Tendon  of 

tetnal  oblique  reflected  :  at  its  mner  attachment  tD  the  pubes,  fibres  are 

directed  Dpnards  obliquely  to  the  lioea  alba  ;  tbeae  form  the  triangalar 

2.   Internal  oblique,      S.  Spermatic  and. 
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forwards  as  far  as  practicable,  after  the  nerves  that  cross  the  iliac 
crest  are  dissected  out ;  but  in  raising  it  care  must  be  taken  not  to 
detach  the  rectus  muscle  from  the  ribs  above,  nor  to  cut  through 
the  tendon  of  the  internal  oblique  at  the  upper  part.  By  the 
removal  of  the  fatty  tissue  the  underlying  internal  oblique 
muscle,  with  some  nerves  on  its  surface  below,  will  be  prepared. 

At  the  lower  border  of  the  internal  oblique  the  ciemast^ 
muscle  on  the  cord  is  to  be  dissected  out :  it  is  about  as  wide  as 
the  little  finger,  and  consists  of  fleshy  loops  which  issue  through 
the  external  abdominal  ring.  Its  inner  attachment  is  tendinous, 
and  is  easily  taken  away. 

Parts  covered  by  external  oblique.  Beneath  the  external,  is  the 

external^^    internal    oblique   muscle,    with    the   ribs    and    the   intercostal 

oblique.        muscles.     At  the  lower  part  of  the  abdomen  the  muscle  conceals 

the  cord,  and  the  branches  of  nerves  of  the  lumbar  plexus  in  the 

abdominal  walL     Its  aponeurosis  is  placed  in  front  of  the  sheath 

of  the  rectus. 

The  INTERNAL  OBLIQUE  MUSCLE  (fig.  86, ")  18  fleshy  below 
and  aponeurotic  above,  just  the  reverse  of  the  preceding  ;  and  its 
fibres  (except  the  lowest)  ascend  across  those  of  the  external 
Origin  from  oblique.  The  muscle  arises  along  the  outer  half  of  Poupaifs 
ligament ;  along  the  anterior  two  thirds  of  the  crest  of  the  hip 
bone ;  and  from  the  tendon  of  the  transversalis  muscle  (fascia 
lumborum)  in  the  interval  between  that  bone  and  the  last  rib. 
The  fibres  diverge  on  the  abdomen  to  their  destination  : — ^The 
posterior  are  fleshy  and  ascend  to  be  inserted  into  the  cartilages 
of  the  lower  three  ribs,  where  they  join  the  internal  intercostal 
muscles  of  the  lowest  two  spaces.  The  anterior  or  lower  fibres 
arch  downwanls  and  inwards  (from  Poupart's  ligament)  over  the 
spermatic  cord  (fig.  88),  and  end  in  the  aponeurosis  near  the 
pubes.     The  intervening  fibres  pass  obliquely  to  the  aponeuroeis. 

The  aponeurosis  of  the  muscle  covers  the  fore  part  of  the 
abdomen  from  the  pelvis  to  the  chest,  and  blends  with  its  fellow 
along  the  middle  line.  For  the  most  part  it  incases  the  rectus ; 
but  midway  between  the  umbilicus  and  the  pubes  it  is  undivided, 
and  lies  in  front  of  that  muscle.  Superiorly  it  is  attached  to 
the  thorax  after  the  following  manner  :  The  stratum  superficial 
to  the  rectus  is  fixed  to  the  ninth  rib,  and  blends  with  the  apo- 
neurosis of  the  external  oblique ;  and  the  stratum  beneath  the 
muscle  joins  the  cartilages  of  the  eighth  and  seventh  ribs  and 
the  ensiform  cartilage.  Inferiorly  its  fibres  become  more  dbtinct 
and  separate,  as  in  the  external  oblique,  and  are  inserted  into  the 
front  of  the  pubes,  and  into  the  pectineal  line  for  half  an  inch, 
behind  the  attachment  of  Poupart's  ligament. 

Connections,  The  internal  is  covered  by  the  external  oblique 
^que7  niuscle.  It  is  attached  on  all  sides,  except  between  Poupart's 
ligament  and  the  pubes  where  it  arches  over  the  cord,  and  has 
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the  cremaster  muscle  contiguous  to  it.     The  parts  covered  by 
the  internal  oblique  cannot  be  seen  till  the  muscle  is  reflected. 

Action,   Both  muscles  will  have  the  same  influence  as  the  Use  of  both 
external  oblique  on  the  spinal  column,  the  ribs,  the  abdominal  ™*^*®^®*» 
cavity,  and  the  pelvis,  according  as  the  pelvis  and  spine  may  or 
may  not  be  flxed. 

One  muscle  will  incline  the  body  laterally ;  and  contracting  of  one. 
with  the  external  oblique  of  the  other  side  (the  fibres  of  the  two 
having  the  same  direction)  it  will  rotate  the  trunk  to  the  same 
side. 

The   CREMASTER   MUSCLE  (fig.  86,  ^*)  is  a  fasciculus   of  fibres,  Cremaster 

which  lies  along  the  lower  border  of  the  internal  oblique  muscle,  '""*^®- 
and  is  named  from  suspending  the  testicle.     The  muscle  has 
attachments  at  the  inner  and  outer  sides  similar  to  those  of  the 
internal  oblique.     Externally  it  ia  fleshy,  and  arises  from  Pou-  Attach- 
part's  ligament  below,  and  in  part  beneath  the  internal  oblique,  JJSeraai 
with  which  some  of  the  fibres  are  connected ;  and  here  it  may  fleshy, 
also  join  the  transversalis.     Internally  it  is  small  and  pointed,  internal 
and  is  inserted  by  tendon  into  the  front  of  the  pubes  and  the  t®»*<i^ou8 ; 
tendon  of  the  internal  oblique. 

Between  the  two  points  of  attachment  the  fibres  descend  on  forms  loops 
the  front  and  sides  of  the  cord,  forming  loops  with  the  convexity  ^^ 
do¥niwards  which  reach  to  and  over  the  tunica  vaginalis  testis. 
The  muscular  fibres  are  imited  by  areolar  tissue  so  as  to  give  giving  rise 
rise  to  a  covering  on  the  front  of  the  cord,  which  in  hernia  is  J^rfJ^fJJJ^ 
named  the  fascia  cremastenca.     Occasionally  the  fibres  may  be 
behind  as  well  as  on  the  sides  and  front  of  the  cord. 

Action,  It  elevates  the  testicle  towards  the  abdomen  imder  Use. 
the  influence  of  the  will;  but  it  may  be  induced  to  contract 
involuntarily  by  cold,  fear,  &c. 

Dissection,  On  the  left  side  of  the  body  the  student  is  not  to  in  loft  groin 
make  any  further  dissection  of  the  abdominal  wall ;  and  the  JJJ^  *^** 
layers  that  have  been  reflected  in  the  groin  should  be  replaced, 
until  the  examination  of  those  parts  in  connection  with  hernia 
is  returned  to. 

On  the  right  side  the  dissection  is  to  be  carried  deeper  by  the  On  right 
lemoval  of  the  internal  oblique  and  the  cremaster.  e  re  e 

The  last  muscle  may  be  reflected  from  the  cord  by  means  of  cx^mastcr 
a  longitudinal  incision. 

To  raise  the  internal  oblique,  it  will  be  necessary  to  cut  it  and  internal 
through  firstly  near  the  ribs ;  secondly  near  the  crest  of  the  hip  °^^*^"®- 
bone  and  Poupart's  ligament ;  and  lastly  at  the  hinder  part,  so 
as  to  connect  the  two  first  incisions.  Its  depth  will  be  indicated 
by  a  fatty  layer  between  it  and  the  transversalis.  In  raising 
the  muscle  towards  the  edge  of  the  rectus,  the  student  must 
separate  with  great  care  the  lower  fibres  from  those  of  the  trans- 
versals, with  which  they  are  often  conjoined ;  and  must  disaiefit 
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out,  between  the  two,  the  intercoetal  nerves  and  arteries,  and  the 
two  branches  of  the  lumbar  plexus  (ilio-hypogastric  and  ilio- 
inguinal) near  the  front  of  the  crest  of  the  hip  bone.    The  ofisets 
of  the  intercostals  entering  the  muscle  must  be  cut. 
PiirtH  Parts  covered  by  the  obliqTie.  The  internal  oblique  conceals  the 

covered  by    transversalis  muscle,  and  the  vessels  and  nerves  between  the  twa 

internal  ^t-t^  if  *     f  t  •  <•     \EL 

oblique.  Near  Poupart  B  bgament  it  hes  on  the  spermatic  cord  ttfi  the 
fascia  transversalis.  The  rectus  muscle  is  concealed  by,  and  is 
partly  incased  in  the  aponeurosis. 

The  TRANSVERSALIS  MUSCLE  forms  the  third  stratum  in.  the 

wall  of  the  abdomen,  and  differs  from  the  two  oblique  in  having 

a  posterior  as  well  as  an  anterior  aponeurosis.     Like  the  former 

muscle  it  is  attached  on  all  sides,  except  where  the  spermatic 

Origin  from  cord  lies.     At  the  pelvis  it  arism  along  the  outer  third  of  Pou- 

and  pelvis^'  part's  ligament,  and  the  anterior  two  thirds  of  the  Uiac  crest.    At 

the  chest  it  takes  origin  from  the  lower  six  ribs,  viz.  by  tendon 

from  the  lowest  two,  and  by  fleshy  processes  from  the  under 

surface  of  the  cartilages  of  the  four  next  above.     And  between 

the  chest  and  the  pelvis  it  is  connected  with  the  lumbar  vertebm 

by  means  of  the  posterior  aponeurosis  or  the  fascia  lumborum. 

Fihrog  end    Most  of  the  fibres  are  directed  transversely  to  the  aponeurosis  in 

,Ji2?*°^"     front ;  but  the  lower  arch  downwards  above  the  spot  at  which 

Lowest  areh  the  cord  leaves  the  abdomen  (fig.  89,  '),  and  end  in  the  aponeu- 

down  to       jQgjg  internal  to  that  aperture. 

Th  aponeu-      ^^  aponeurosu  is  widest  infenoijy,  as  in  the  most  external 
rosis  muscle.     Internally  it  is  continued  to  the  linea  alba  beneath  the 

neath^rectu8  rectus  as  low  as  to  midway  between  the  umbilicus  and  the  pubes, 
except  but  beyond  that  spot  it  passes  in  front  of  the  muscle  to  reach 
the  middle  line.  Its  attachment  below  to  the  pelvis  is  nearly 
the  same  as  that  of  the  aponeurosis  of  the  internal  oblique ;  for 
it  is  fixed  to  the  front  of  the  pubes,  and  to  the  pectineal  line  for 
about  an  inch,  but  beneath  the  oblique  muscle.  At  the  inser- 
tion into  the  pubes  some  of  the  fibres  are  spent  on  the  trans- 
versalis fascia,  and  are  connected  with  a  thickened  band  of  that 
fascia  beneath  Poupart's  ligament,  which  is  called  the  deep  cmral 
arch. 

Action,    The  chief  action  of  the  muscle  will  be  applied  to 
diminishing  the  capacity  of  the  abdominal  cavity ;  but  it  will 
with  others,  assist  the  other  broad  muscles  in  bending  the  trunk,  depressing 

the  ribs,  and  elevating  the  pelvis. 
At  pcivi«  Conjoined  tendon.  The  aponeuroses  of  the  internal  oblique  and 

IntornnJ**  ^^  transversalis  muscles  are  united  more  or  less  near  their  attach- 
obiiquo  in     meut  to  the  bone,  and  thus  give  rise  to  the  conjoined  tendon. 
The  aponeurosis  of  the  oblique  muscle  extends  about  half  an 
inch  along  the  pectineal  line ;   whilst  that  of  the  transversalis 
reaches  an  inch  along  the  bony  ridge,  and  forms  the  greater 
part  of  the  conjoined  tendon. 
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The  posterior  aponeurosis  of  the  transversalis,   o^  the  fascia  Posterior 
lumbonim,  is  described  in  the  dissection  of  the  Back,  p.  413.       aponeurosis. 
Connections,  Superficial  to  the  transversalis  are  the  two  muscles  Conoections 
before  examined ;  and  beneath  it  is  the  thin  fascia  transversalis,  ^^^J^i 
which  separates  it  from  the  peritoneum.     Its  fleshy  attachments 
to  the  ribs  digitate  with  like  processes  of  the  diaphragm.     The 
lower %0rder  is  fleshy  in  the  outer,  but  tendinous  in  the  inner 
half,  and  is  arched  above  the  internal  abdominal  ring.     Occa- 
sionally the  muscle  arises  from  Poupart's  ligament  as  low  down 
as  the  internal  oblique,  with  which^  and  with  the  cremaster,  it 
is  then  inseparably  united. 

Dissection,  To  remove  the  aponeurotic  layer  from  the  rectus  Expose 
muscle  of  the  right  side,  make  a  longitudinal  incision  through  [^i^jSj^a 
the  tendinous  sheath,  and  turn  It  to  each  side.  As  the  fascia  is 
reflected,  its  union  with  three  or  more  tendinous  bands  across 
the  rectus  will  have  to  be  cut  through ;  and  near  the  pubes  a 
small  muscle,  the  pyramidaHs,  will  be  exposed.  The  dissector 
should  leave  the  nerves  entering  the  outer  border  of  the  rectus. 

On  the  left  side  of  the  body  the  rectus  should  not  be  laid  bare  Leave  the 
below  the  umbilicus,  for  the  sake  of  the  hernia  to  be  seen  on  ^^'^  ■^^*- 
this  side. 

The  RECTUS  MUSCLE  (fig.  86,  ^")  extends  along  the  front  of  Rectus 
the  abdomen  from  the  pelvis  to  the  chest.     The  muscle  is  nar^  muscle 
rowest  inferiorly,  and  is  attached  to  the  pubes  by  two  tendinous  Attach- 
processes ; — one,  internal  to  the  other  and  the  smallest,  arieu  pubes. 
from  the  front  of  the  symphysis,  where  it  joins  the  muscle  of 
the  opposite  side ;  and  the  external  process  is  attached  to  the 
pabic  crest.     Becoming  wider  towards  the  thorax,  the  rectus  is  insertion 
inserted  by  three  large  fleshy  processes  into  the  ensiform  cartl-  ^*°  '^^ 
lage,  and  the  cartilages  of  the  last  three  true  ribs,  and  into  the 
bone  of  the  fifth  rib. 

The  muscle  is   contained   in  an  aponeurotic  sheath,   except  Has  cross 
above  and  below ;  and  its  fibres  are  interrupted  at  intervals  by  *«'*^<*^»- 
irregular  tendinous  lines, — ^the  inscriptiones  tendinesa. 

Action.  It  will  draw  down  the  thorax  and  the  ribs,  or  raise  Use  on 
the  pelvis,  according  as  its  fixed  point  may  be  above  or  below,      t»"unk. 

Besides  imparting  movement  to  the  trunk,  it  will  diminish  on  abdo- 
the  cavity  of  the  thorax,  and  compress  the  viscera. 

Sheath  of  the  rectus.  The  sheath  of  the  rectus  is  derived  firom  its  sheath, 
the  splitting  of  the  aponeurosis  of  the  internal  oblique  at  the 
outer  edge  of  the  muscle.  One  piece  passes  before,  and  the  how  formed. 
other  under  the  rectus ;  and  the  two  imite  at  the  inner  border 
so  as  to  enclose  it  in  a  sheath.  Inseparably  blended  with  the 
stratum  in  front  of  the  muscle  is  the  aponeurosis  of  the  external 
oblique ;  aud  joined  in  a  similar  manner  with  that  behind,  is 
the  aponeurosis  of  the  transversalis. 

The  sheath  is  deficient  behind,  both  above  and  below.    Above,  i**  eT*«a\.. 
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the  muscle  rests  on  the  ribs,  without  the  interventioxi  of  the 
sheath  which  is  fixed  to  the  mai^gin  of  the  thorax.  Below,  mid- 
way between  the  umbilicus  and  the  pubes,  the  internal  oblique 
ceases  to  split  to  incase  the  rectus,  and  passes  altogether  in  front 
of  it  with  the  other  aponeuroses  ;  at  the  spot  where  the  sheath  is 
wanting  inferiorly,  a  white,  and  sometimes  well-defined  maigin 
(the  fold  of  Douglas)  may  be  seen  when  the  outer  edgtt^  the 
rectus  is  raised.  Where  the  sheath  is  deficient  the  muscle  is  in 
contact  with  the  fascia  transversalis. 

The  liiiece  trans oersce,  or  the  transverse  markings  on  the  surface 
of  the  abdomen,  are  caused  by  the  tendinous  intersections  of  the 
rectus.  They  are  usually  three  in  number,  and  have  the  fol- 
lowing position :  one  is  opposite  the  umbilicus,  another  at  the 
ensiform  cartilage,  and  the  third  midway  between  the  twa  If 
there  is  a  fourth  it  will  be  placed  below  the  umbilicus.  These 
markings  seldom  extend  the  whole  depth  or  breadth  of  the 
muscular  fibres,  more  particularly  above  and  below. 

Linea  semilunaris.  This  line  which  was  before  alluded  to  with 
the  aponeurosis  of  the  external  oblique  muscle,  corresponds  with 
the  outer  edge  of  the  rectus,  and  reaches  from  the  eighth  rib  to 
the  outer  part  of  the  pubic  crest  of  the  hip-bone  :  it  marks  the 
line  of  division  of  the  aponeurosis  of  the  internal  oblique  muscle. 

The  PYRAMiDALis  MUSCLE  (fig.  86,  *^)  is  triangular  in  form, 
and  is  placed  in  front  of  the  rectus  near  the  pelvis.  The  muscle 
arises  by  its  }>a8e  from  the  front  of  the  pubes,  and  is  inserted  by 
tendon  into  the  linea  alba  about  midway  between  the  umbilicus 
and  the  pelvis.     This  small  muscle  is  often  absent. 

Action.  The  muscle  renders  tight  the  linea  alba,  and  assists 
the  rectus  slightly  in  compressing  the  viscera. 

Nerves  op  the  abdominal  wall.  Between  the  internal 
oblique  and  transversalis  muscles  are  situate  the  intercostal 
nerves;  and  near  the  pelvis  are  two  branches  of  the  lumbar 
plexus.  Some  arteries  accompany  the  nerves,  but  they  will  be 
referred  to  with  the  vessels  of  the  abdominal  wall  (p.  487). 

The  loioer  six  intercostal  nerves  (p.  394)  enter  the  wall  of  the 
abdomen  from  the  intercostal  spaces.  Placed  between  the  two 
deepest  lateral  muscles,  the  nerves  are  directed  forwards  to  the 
edge  of  the  rectus,  and  through  this  muscle  to  the  surface  near 
the  middle  line  of  the  abdomen.  About  midway  between  the 
spine  and  the  linea  alba,  the  nerves  furnish  cutaneous  branches 
to  the  side  of  the  abdomen  (lateral  cutaneous,  p.  469) ;  and 
whilst  between  the  abdominal  muscles  they  supply  muscular 
branches,  and  offsets  of  communication  with  one  another.  A 
greater  part  of  the  lower  than  of  the  upper  nerves  is  visible, 
because  of  the  shortness  of  the  last  intercostal  spaces. 

The  last  dorsal  nerve  is  placed  below  the  twelfth  rib,  and 
therefore  not  in  on  intercostal  space,  but  otherwise  it  has  con- 


NEEVES  IN  ABDOMINAL  WALL.  483 

nections  and  a  distribution  like  the  preceding.  As  it  extends 
for^'ards  to  the  rectus  it  communicates  sometimes  with  the  ilio- 
hypogastric nerve.  Its  lateral  cutaneous  branch  perforates  the 
two  oblique  muscles  (p.  469). 

Two  brajiches  of  ilie  lumbar  plexus,  viz.,  ilio-hypogastric  and  Bmncbe*  of 
ilio-inguinal,  are  contained  for  a  certain  distance  between  the  ^^xwl. 
muscles  of  the  wall  of  the  abdomen,  as  they  course  forwards  to 
the  surface  of  the  body. 

The  iluhhypogdstric  nerve  perforates  the  back  of  the   trans-  nio-hypo- 
versalis  muscle  near  the  iliac  crest,  and  gives  oflf  the  iUac  or  ^%^' 
lateral  cutaneous  branch.     The  nerve  is  then  directed  forwards  crcat : 
above  the  hip  bone,  and  is  coimected  with  its  companion  (ilio- 
inguinal) near  the  front  of  that  bone.     Perforating  the  fleshy 
part  of  the  internal  oblique  near  the  iliac  crest,  and  the  aponeu- 
rosis of  the  external    ol)lique  ne^ir  the  linea  alba,  the  nerve 
becomes  cutaneous  as  before  seen  (p.  469). 

Its  iliac  branch  pierces  both  oblique  muscles  close  to  the  crista  cut.\ncou« 
ilii,  to  reach  the  gluteal  region. 

The  ilio-inguiiial  nerve  perforates  the  transversalis  near  the  liio-inguinal 
front  of  the  iliac  crest,  where  it  is  connected  with  the  preceding,  thrlnigh 
It  pierces  aftenvards  the  internal  oblique,  to  which  it  supplies  ^'^^e- 
branches,  and  coursing  over  that  muscle,  reaches  the  surface  of 
the  thigh  through  the  external  abdominal  ring  (p.  470)  :  it  fui^ 
nishes  offsets  to  the  cremaster  and  the  pyramidalis. 

This  nerve  may  be  so  small  as  to  end  by  joining  the  ilio-  May  be  very 
hypogastric  branch.     In  such  cases  the  ilio-hypogastric  furnishes 
an  offset,  which  takes  the  place  of  the  ilio-inguinal  nerve,  and 
corresponds  in  distribution  with  it. 

Dissection.  For  the  purpose  of  seeing  the  transversalis  fascia,  Dimection 
it  will  be  necessary  to  raise,  on  the  right  side,  the  lower  part  of  J^^f"iJiJ[' 
the  transversalis  muscle  by  two  incisions ; — one  of  these  is  to  be 
carried  through  the  fibres  attached  to  Poupart's  ligament ;  the 
other,  across  the  muscle  from  the  front  of  the  hip  bone  to  the 
maigin  of  the  rectus.  With  a  little  care  the  muscle  may  be 
separated  easily  from  the  thin  fascia  beneath. 

The  fascia  transversalis  is  a  thin  fibrous  layer  between  the  Fascia 
transversalis    muscle    and   the    peritoneum,  which  has  been  so  t™n«^«n»^^ 
named  by   Sir  A.   Cooper.       In  the  groin  or  inguinal  region  u  best 
(fig.  89,  *),  where  it  is  unsupported  by  muscles,  the  fascia  is  con-  ^J^'^^l^ 
siderably  stronger  than  elsewhere,  and  is  joined  by  fibres  of  the 
aponeurosis  of  the  transversalis  muscle  ;   but  farther  from  the 
pelvis  it  gradually  decreases  in  strength,  until  at  the  thorax  it 
becomes  an  unimportant  membrane. 

In  the  part  of  the  fascia  now  laid  bare  is  the  internal  abdomi-  intomil 
nal  ring,  wliich  gives  passage  to  the  spermatic  cord,  or  the  round  Ji^^™ 
ligament,  according  to  the  sex  ;  this  opening  resembles  the  finger 
of  a  glove  in  being  visible  internally,  but  concealed  extemalbj 
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by  a  prolongation  from  the  maigin.  On  the  inner  side  of  the 
ring  tlic  fascia  is  thinner  than  on  the  outer,  and  is  fixed  inte^ 
nally  into  the  pubes  and  the  pectineal  line  of  the  hip  Ixme, 
behind  the  conjoined  tendon  with  which  it  is  united. 

When  traced  down  to  Poupart's  ligament,  the  membrane  wOl 
be  found  joined  to  the  posterior  mai^gin  of  that  band  along  the 
outer  half ;  but  along  the  innei  half  it  is  directed  down  to  the 
thigh  in  front  of  the  bloodvessels,  to  form  the  anterior  part  of  a 
loose  sheath  (crural)  around  them. 

Internal  abdominal  ring  (fig.  89).  This  opening  is  situate 
midway  between  the  symphysis  pubis  and  the  anterior  superior 
iliac  spine,  and  half  an  inch  above  Poupart's  ligament.  From 
its  margin  a  thin  tubular  prolongation  of  the  fascia  is  continued 
around  the  cord,  as  before  said. 

Dissection.  The  tubiform  prolongation  on  the  cord  may  be 
traced  by  cutting  the  fascia  transversalis  horizontally  above  the 
opening  of  the  ring,  and  then  longitudinally  over  the  cord. 
With  the  handle  of  the  scalpel  the  thin  membrane  may  be 
reflected  to  each  side,  so  as  to  lay  bare  the  subperitoneal 
fat. 

The  subperitoneal  fai  forms  a  layer  between  the  fascia  trans- 
versalis and  the  peritoneum.  Its  thickness  varies  much  in 
different  bodies,  but  is  greater  at  the  lower  part  of  the  abdomen 
than  higher  up.  A  prolongation  is  sent  from  it  along  the  cord. 
This  structure  will  be  more  specially  examined  in  the  dissection 
of  the  wall  of  the  abdomen  from  the  inside. 

Dissection.  After  the  subperitoneal  fat  has  been  seen,  let  it  be 
reflected  to  trace  the  remains  of  a  tube  of  peritoneum  along  the 
cord,  in  the  form  of  a  fibrous  thread. 

The  peritoneum^  or  the  serous  sac  of  the  abdominal  cavity, 
projects  forwards  slightly  opposite  the  abdominal  ring.  Con- 
nected with  it  at  that  spot  is  a  fibrous  process,  the  remains  of  a 
prolongation  to  the  testis  in  the  fetus,  which  extends  a  certain 
distance  along  the  front  of  the  cord. 

There  is  great  variety  in  the  condition  of  the  process.  It  is 
generally  impervious,  and  can  be  followed  in  one  body  only  a 
very  short  distance,  whilst  it  may  be  traced  in  another  as  a  fine 
thread  to  the  tunica  vaginalis  of  the  testis. 

In  other  bodies  the  process  may  be  partly  open,  being  saccu- 
lated at  intervals ;  or,  in  rarer  cases,  it  may  form  a  single  large 
bag  in  front  of  the  cord.  These  last  two  conditions  can  be  ex- 
plained by  an  arrest  in  the  obliteration  usually  taking  place  in 
the  piece  of  peritoneum  prolonged  in  the  fetus  to  the  testis ;  for 
should  the  tube  be  closed  only  opposite  the  abdominal  ring,  one 
large  pouch  or  sac  would  be  left  in  front  of  the  cord  and  tes- 
ticle ;  and  should  it  be  obliterated  here  and  there,  the  sacculated 
condition  would  result.      Lastly,  as  a  rare  state,  the  tube  of 
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peritoneum  may  be  found  totally  unobliterated,  so  that  a  coil  of  or  open, 
intestine  could  descend  in  it  from  the  abdomen. 

In  the  female  the  fetal  tube  of  peritoneum  remains  some-  in  female 
times   pervious    for    a   short    distance    in  front    of  the  round  ^    y^P«"- 
ligament ;  then  the  unobliterated  passage  is  named  the  canal  of 
Nuck, 

The  SPERMATIC  CORD  extends  from  the  internal  abdominal  Spermatic 
ring  to  the  testis,  and  consists  mainly  of  the  vessels  and  the 
efferent  duct  of  the  gland,  united  together  by  coverings  from  the 
structures  by  or  through  which  they  pass. 

In  the  wall  of  the  abdomen  the  cord  lies  obliquely,  because  i«  obiiane  in 
its  aperture  of  entrance  amongst,  is  not  opposite  its  aperture  of  m£,2i  wall 
exit  from  the  muscles  ;  but  escaped  from  the  abdomen,  it  descends 
almost  vertically  to  its  destination.     As  it  lies  in  this  oblique  *"*^  vertical 
passage  named  the  inguinal  canal,  it  is  placed  at  first  (beginning  connec- 
extemally)  beneath  the  internal  oblique,  and  rests  against  the  tions. 
fascia  trsmsversalis  (fig.  89)  ;  but  beyond  the  lower  border  of  the 
oblique  muscle,  it  lies  on  the  upper  surface  of  Poupart's  liga- 
ment, with  the  aponeurosis  of  the  external  oblique  between  it 
and  the  surface  of  the  body,  and  the  conjoined  tendon  behind 
it  (fig.  88). 

Its  several  coverings  are  derived  from  the  strata  in  the  wall  Coverings. 
of  the  abdomen,  except  from  the  transversalis  muscle.  Thus,  in 
proceeding  from  the  abdominal  cavity  to  the  surface,  the  student 
will  find  the  following  layers  around  the  constituents  of  the 
cord  : — first,  the  subperitoneal  fat ;  then  the  tube  of  the  fascia 
transversalis  ;  next  the  cremaster  muscle  continuous  with  the 
internal  oblique  ;  afterwards  the  intercolumnar  fascia  from  the 
external  oblique  muscle ;  and  lastly  the  superficial  fascia  and  the 
skin. 

The  round  ligamenty  or  the  suspensory  cord  of  the  uterus,  in  female 
occupies  the  inguinal  canal  in  the  female,  and  ends  in  the  in-  ^^t  i«  S 
t^piments  of  the  groin.     Its  coverings  are  similar  to  those  of  the  Pjj^®  ^^ 
spermatic  cord,  except  it  wants  usually  the  cremaster. 

Dissection,  The  constituents  of  the  cord  will  be  displayed  by  Dissection, 
catting  through  longitudinally  and  turning  aside  the  different 
surroimding  layers,  and  removing  the  areolar  tissue.     The  dis- 
sector should  trace  branches  of  the  genito-crural  nerve  and  epi- 
gastric artery  into  the  cremasteric  covering. 

Vessels  and  nerves  of  the  cord.  In  the  cord  are  collected  together  Constitu- 
the  spermatic  artery  and  vein  which  convey  the  blood  to,  and  ^^ 
take  it  away  from  the  testis ;  nerves  and  lymphatics  of  the  tes- 
ticle ;  and  the  vas  deferens  or  the  efferent  duct. 

The  spermatic  artery  is  a  branch  of  the  aorta.     It  enters  the  Spermatic 

arterv  * 

cord  through  the  internal  abdominal  ring,  and  descends  to  the  ' 

teetis,  in  which  it  ends :  it  distributes  branches  to  the  excretory 
duct,  viz.  the  vas  deferens  and  epididymis. 
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In  the  female  a  branch  from  the  ovarian  artery  enters  the  round 
ligament. 

The  spermatic  vein  leaves  the  posterior  part  of  the  testicle,  and 
receives  branches  from  the  epididymis.     Ascending  in  the  cord, 
in  front  of  the  vas  deferens,  it  divides  and  anastomoses,   and 
and  plexus,  forms  the  spermatic  plexus :  finally  it  enters  the  abdomen  by  the 

internal  ring,  and  ends  in  the  inferior  cava. 

Artery  and        Cremasteric  artery  and  nerve.  The  cremasteric  covering  of  the 

S^rinOT  of*  ^^  ^^  ^  separate  artery  and  nerve.    The  artery  is  derived  from 

tiieoord:      the  epigastric  (p.  488),  and  is  distributed  to  the  coverings  of  the 

cord.     The  genital  branch  of  the  genito-crural  nerve  enters  the 

cord  by  the  internal  abdominal  ring,  and  ends  in  the  cremaster 

muscle. 

Cutaneous  vessels  and  nerves  are  supplied  to  the  tegiiments  of 
the  cord  from  the  superficial  pudic  artery  and  the  ilio-inguinal 
nerve. 

The  vas  deferens  reaches  from  the  testicle  to  the  urethra,  and 
is  placed  behind  the  other  constituents  of  the  cord ;  it  will  be 
easily  recognised  by  its  resemblance  in  feel  to  a  piece  of  whip- 
cord, when  it  is  taken  between  the  finger  and  the  thumb.     As  it 
and  course,    enters  the  aMomen  through  the  opening  in  the  fascia  trans- 
versalis  (internal  ring),  it  lies  on  the  inner  side  of  the  vessels  of 
the  testicle  ;  and  as  it  begins  its  descent  to  the  pelvis,  it  winds 
behind  the  epigastric  artery. 
Dissection         Dissection.  By  cutting  through  the  spermatic  cord  near  the 
of  deep  arch  p^i^^g^  ^nd  raising  it  towards  the  inner  abdominal  ring,  a  fibrous 
band  below  Poupart's  ligament,  the  deep  crural  arch,  will  appear : 
it  passes  inwards  to  the  pubes,  and  is  to  be  defined  with  some 
care. 

The  remaining  vessels  of  the  abdominal  wall,  viz.,  the  epigas- 
tric and  circumflex  iliac,  and  the  ending  of  the  internal  mammary 
artery,  are  to  be  next  dissected.  The  epigastric  and  mammary 
arteries  will  be  observed  on  raising  the  outer  edge  of  the  rectus, 
one  above  and  the  other  below,  ramifying  in  the  muscle ;  and 
the  epigastric  with  its  earliest  branches  may  be  traced  further, 
by  removing  the  fascia  transversalis  from  it  near  Poupart's 
ligament. 

The  circimiflex  iliac  artery  lies  behind  the  outer  half  of 
Poupart's  ligament,  and  should  be  pursued  along  the  iliac  crest 
to  its  ending. 

Deep  crural  arch.  Below  the  level  of  Poupart's  ligament  is  a 
thin  band  of  transverse  fibres,  which  lies  over  the  femoral  vessels, 
and  has  received  the  name  deep  crural  arch  from  its  position  and 
resemblance  to  the  superficial  crural  arch,  or  Poupart's  ligament. 
This  fasciculus  of  fibres,  beginning  about  the  centre  of  the  liga- 
ment, is  prolonged  inwards  to  the  pubes,  where  it  is  widened, 
and  ia  inserted  into  the  ]^tixi<^  line  at  the  inner  or  deep  aspect 
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of  the  conjoined  tendon  of  the  broad  muscles  of  the  abdomen.* 
It  is  closely  connected  with  the  front  of  the  crural  sheath,  and 
is  arched  down  on  the  inner  side  of  that  tube  to  be  fixed  to  the 
bone. 

Vessels  in  the  Wall  op  the  Abdomen.    On  the  side  of  Veaaeisin 
the  abdomen  are  the  intercostal  and  lumbar  arteries  with  the  J^™^** 
intercostal  nerves.     In  the  sheath  of  the  rectus  are  the  epigastric 
and  internal  mammary  vessels  ;  and  around  the  crest  of  the  hip- 
bone is  the  circumflex  iliac  branch. 

The  intercostal  arteries  issue  from  the  spaces  between  the  ribs,  intextKMUl 
and  enter  the  abdominal  wall  between  the  transversalis  and  inter-  ""^^^^  • 
nal  oblique  muscles  :  they  extend  forwards  with  the  nerves,  sup- 
plying the  contiguous  muscles,  and  anastomose  in  front  with  the 
internal  mammary  and  epigastric.     Behind  they  communicate 
with  the  lumbar  arteries. 

The  lowest  artery  accompanies  the  last  intercostal  nerve  below  lowest, 
the  last  rib,  and  is  distributed  with  the  nerve  in  the  abdominal 
walL     * 

The  internal  mammary  artery.  The  abdominal  branch  of  this  intenud 
vessel  (p.  270)  enters  the  wall  of  the  abdomen  beneath  the  carti-  »nMan«"y. 
lage  of  the  seventh  rib.     Descending  for  a  short  distance  in  the 
sheath  of  the  rectus,  the  vessel  soon  enters  the  substance  of  that 
muscle,  and  anastomoses  in  it  with  the  epigastric  artery. 

The  musculo-phrenic  part  of  the  same  artery  appears  on  the  miucuIo- 
under  surface  of  the  diaphragm  at  the  ninth  rib,  and  passes  out-  P^^^enic 
wards  along  the  margin  of  the  thorax  to  the  last  intercostal  space* 
It  gives  offsets  to  that  muscle  and  the  lower  intercostal  spaces. 

The  epigastric  artery  arises  from  the  external  iliac  about  a  Epigastric 
quarter  of  an  inch  above  Poupart's  ligament,  and  ascends  in  the  JSt?tnter^ 
sheath  of  the  rectus  above  the  umbiUcus,  where  it  divides  into  nal  mam- 
branches  which  enter  that  muscle,  and  anastomose  with  the  inter-  ""y* 
nal  mammary. 

As  the  artery  courses  to  the  rectus  it  passes  beneath  the  cord,  Ck)nnection8 
and  on  the  inner  side  of  the  internal  abdominal  ring ;  and  it  is  abdomen, 
directed  obliquely  inwards  across  the  lower  part  of  the  abdomen, 
80  as  to  form  the  outer  boundar}''  of  a  triangular  space  close  to  the 
edge  of  the  rectus.  In  this  course  the  vessel  lies  at  first  beneath 
the  fascia  transversalis ;  but  it  soon  perforates  that  fascia,  and 
enters  the  sheath  of  the  rectus  over  the  defined  border  at  the 
posterior  aspect. 

*  Sometimes  this  structure  is  a  firm  distinct  band,  which  is  Joined  by 
0ome  of  the  lower  fibres  of  the  aponeurosis  of  the  external  obhque.  At 
other  times,  and  this  is  the  most  common  arrangement,  it  is  only  a  thicken- 
ing of  the  &8cia  transversalis  with  fibres  added  from  the  tendon  of  the 
tnoisvenalis  muscle.  In  six  bodies,  both  male  and  female,  which  I  examined 
carefully,  I  found  the  deep  arch  to  be  formed  only  by  a  thickening  of  the 
fascia  tnuisversalis. 
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Brunchei*.  The  branches  of  the  artery  are  numerous,  but  inconsiderable  in 

size  : — 
Pubic  joins  The  puhic  branch  is  a  small  transverse  artery,  wliicb  rans 
by  an  oflG*et.  behind  Poupart's  ligament  to  the  posterior  aspect  of  the  pubes, 
and  anastomoses  with  a  similar  branch  from  the  opposite  side. 
Behind  the  pubes  it  communicates  with  a  small  ofi^t  from  the 
obturator  artery :  the  size  of  this  anastomosis  varies  much,  but  its 
situation  is  internal  to  the  crural  ring. 

A  cremasteric  branch  is  furnished  to  the  coverings  of  the  conl 
as  before  mentioned. 

Muscular  brandies  are  given  from  the  outer  side  of  the  arten* 
to  supply  the  abdominal  wall,  and  to  anastomose  with  the  inter- 
costal arteries.     Other  branches  enter  the  rectus. 

Some  cutaneous  offsets  pierce  the  rectus,  and  ramify  in  the 
integuments  \^'ith  the  anterior  cutaneous  nerves. 

Two  epigastric  veins  are  found  with  the  artery;  they  join 
finally  into  one,  and  open  into  the  e^ctemal  iliac  vein. 

The  circumflex  iliac  artery  arises  from  the  outer  sidft  of  the 
external  iliac,  opposite  the  epigastric,  and  then  courses  outwards 
around  the  iliac  crest,  as  the  name  expresses.  Having  pierced 
the  tube  of  membrane  around  the  upper  part  of  the  femoral 
vessels,  the  artery  lies  at  first  below  Poupart's  ligament,  and 
passes  next  beneath  the  transversalis  muscle  to  the  middle  of  the 
crest  of  the  hip-bone.  Here  it  pierces  the  transversalis,  and 
is  continued  backwards  between  this  and  the  internal  oblique, 
to  anastomose  with  the  ilio-limibar  branch  of  the  internal  iliac 
artery.     Its  offsets  are  muscular  and  anastomotic. 

Branches,.  Near  the  front  of  the  iliac  crest  a  small  branch 
ascends  between  the  internal  oblique  and  transversalis  muscles 
(fig.  89),  supplying  them,  and  anastomoses  with  the  epigastric 
and  lumbar  arteries. 

As  the  vessel  extends  backwards  it  gives  lateral  offsets,  which 
supply  the  neighbouring  muscles,  and  communicate  on  the  one 
side  with  the  ilio-lumbar,  and  on  the  other  with  the  gluteal 
artery. 

The  circumflex  iliac  vein  accompanying  the  artery  is  formed 
by  the  junction  of  two  collateral  branches,  like  the  epigastric, 
and  crosses  the  external  iliac  artery  nearly  an  inch  above  Poupart's 
ligament,  to  open  into  the  external  iliac  vein. 
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Section  II. 


HEBNIA  OF  THE  ABDOMEN. 

The  lower  part  of  the  abdominal  wall,  which  has  been  reserved  ingrifnal 
on  the  left  side  of  the  body,  should  be  now  dissected  for  the  study   ®"*^ 
of  inguinal  hernia. 

Dissection.  The  teguments  and  the  aponeurosis  of  the  external  The  dissec- 
oblique  having  been  thrown  down  in  the  previous  examination  JJj^i^^® 
of  the  wall  of  the  abdomen,  the  necessary  dissection  of  the  in- 
guinal region  will  be  completed  by  raising  the  internal  oblique 
muscle  as  in  fig.  89,  ^. 

To  raise  the  oblique  muscle,  its  origin  from  Poupart's  liga-  Reflect 
ment  must  be  detached.  For  this  purpose  let  one  incision  be  obik^ue. 
made  across  the  fleshy  fibres  from  the  iliac  crest  towards  the 
linea  alba ;  and  after  the  depth  of  the  muscle  has  been  asceiv 
tained  by  the  layer  of  areolar  and  fatty  tissue  beneath  it,  let  the 
lowest  fibres  be  carefully  cut  through  at  their  attachment  to 
Poupart^s  ligament.  By  raising  the  muscle  cautiously,  the  stu- 
dent will  be  able  to  separate  it  from  the  subjacent  transversalis, 
8Q  that  it  may  be  turned  upwards  on  the  abdomen  (fig.  89).  The 
separation  of  the  two  muscles  just  mentioned  is  sometimes  diffi- 
cult in  consequence  of  their  fibres  being  blended  together,  but  a 
branch  of  the  circumflex  iliac  artery  marks  their  intermuscular 
space. 

The  cremaster  muscle  is  then  to  be  divided  along  the  cord,  Cut  the 
and  to  be  reflected  to  the  sides,  cronuuitor. 

Let  the  dissector  clean  the  surface  of  the  transversalis  muscle,  Clean  sub- 
without  displacing  its  lower  arched  border ;  and  trace  with  care  i**^®"*  P*"^- 
the  conjoined  tendon  of  it  and  the  internal  oblique  to  show  its 
exact  extent  outwards. 

The  fascia  transversalis  and  the  spermatic  cord  should  be  like- 
wise nicely  cleaned. 

Crossing  the  interval  apparent  below  the  border  of  the  trans-  show  the 
versalis  muscle,  are  the  epigastric  vessels,  which  lie  close  to  the  y^J^iJ,'^^ 
inner  side  of  the  internal  abdominal  opening,  but  beneath  the 
£Eh3cia  transversalis.     A  small  piece  of  the  fascia  may  be  cut 
away  to  show  the  vessels  on  the  side  of  the  abdominal  ring. 

Inguinal  H£rnia.    A   protrusion  of  intestine   through  the  Situation  of 
lower  part  of  the  abdominal  wall  near  Poupart's  ligament  (the  iJ^iJ/ 
part  answering  to  the  inguinal  region),   is  named  an  inguinal 
hernia.     The  escape  of  the  intestine  in  this  region  is  predisposed  PredU- 
to  by  the  deficiencies  in  the  muscular  strata,  by  tk©  '^^OAasw^  ^^^^^^^^ 
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the  spermatic  cord  througli  the  abdominal  parietes,  and  by  the 
existence  of  fossas  on  the  inner  surface  of  the  wall. 

The  gut  in  leaving  the  abdomen  either  passes  through  the 
internal  abdominal  ring  with  the  cord,  or  is  projected  through 
the  part  of  the  abdominal  wall  between  che  epigastric  artery  and 
the  edge  of  the  rectus  muscle. 

The  two  kinds  of  hernia  of  this  region  are  distinguished  by  the 
names  external  and  internal,  from  their  position  to  the  epigastric 
artery ;  or  they  are  called  oblique  and  direct,  from  the  direction 
they  take  through  the  abdominal  wall.  Thus  the  hernia  pro- 
truding through  the  internal  abdominal  ring  with  the  cord  is 
called  external  from  being  outside  the  artery,  and  oblique  from 
its  slanting  course  ;  whilst  the  hernia  between  the  edge  of  the 
rectus  and  the  epigastric  artery  is  named  internal  from  being 
inside  the  artery,  and  direct  from  its  straight  course. 

External  or  Oblique  Inguinal  Hernia  leaves  the  cavity  of 
the  abdomen  with  the  spermatic  cord,  and  traversing  the  inguinal 
canal,  makes  its  exit  from  that  passage  by  the  external  abdominal 
ring. 

Anatomy  of  tJie  external  hernia.  To  acquire  a  knowledge  of  the 
anatomy  of  this  hernia  it  will  be  necessary  that  the  space  in 
which  it  lies  (inguinal  canal),  the  apertures  by  which  it  enters 
and  leaves  the  wall  of  the  abdomen  (abdominal  rings),  and  the 
coverings  it  receives  in  its  progress  to  the  surface  of  the  body, 
should  be  studied. 

The  inguinal  canal  (fig.  89)  is  the  interval  between  the  flat 
muscles  of  the  abdominal  wall,  which  contains  the  spermatic 
cord  in  the  male,  and  the  roxmd  ligament  in  the  female.  Its 
direction  is  oblique  downwards  and  inwards,  being  nearly  parallel 
to,  but  above  Poupart's  ligament ;  and  its  length  is  about  one 
inch  and  a  half.  Superiorly  it  communicates  with  the  cavity  of 
the  abdomen  by  the  internal  abdominal  ring ;  and  inferiorly  it 
ends  at  the  external  abdominal  ring. 

Towards  the  surface  of  the  body  the  canal  is  bounded  by  the 
tegument,  and  by  the  two  oblique  muscles  in  this  way  : — The 
skin  with  the  subjacent  fatty  layer,  and  the  aponeurosis  of  the 
external  oblique,  reach  the  whole  length  of  the  passage,  but  the 
internal  oblique  extends  only  along  its  outer  third  (half  an 
inch). 

Towards  the  cavity  of  the  abdomen  the  wall  of  the  canal  is 
constructed  by  the  conjoined  tendon  of  the  internal  oblique  and 
transversalis,  and  by  the  deep  membranous  strata  in  the  wall  of 
the  abdomen  in  this  wise : — The  conjoined  tendon,  placed  in 
front  of  the  other  structures,  reaches  along  the  inner  two  thirds 
of  the  space  (about  an  inch)  ;  and  beneath  or  behind  it  come  the 
fascia  transversalis,  the  subperitoneal  fat,  and  the  peritoneum,  in 
the  Older  here  mentioned,  NvViicli  ore  continued  all  along  the 


OBLIQUE  INGUINAL  HEENIA. 

passage.  Occasionally  the  tTJangiilar  ligament  projects  fai  enough 
outwards  behind  the  external  abdominal  ring  to  take  part  in  the 
fonnattun  of  the  posterior  wall  of  the  canal. 

Along  the  tower  part,  or  the  floor,  the  canal  is  limited  by  the  F 
union  of  the  fascia  tnusversotis  with  Poupart's  ligament,  and  by  ^ 
the  flbtes  of  the  ligament  inserted  into  the  pectineal  line  ;  whilst 
along  the  upper  part  its  extent  is  detennined  b;  the  apposition 
of  the  rotiscles. 

In  the  female,  the  canal  has  the  some  length  and  boundaries,  c 
though  it  b  usually  somewhat  smaller.  In  tliat  sex  it  lodges  ^ 
the  round  ligament. 

The  irttemai  idtdominai  ring  (fig.  69,  *)  is  an  aperture  in  the  I< 
ioBcia  transversalis  (p.  484),  which  is  situate  midway  between  ^ 

Pig.  SB.' 


the  symphysis  pubis  and  the  iliac  crest,  and  half  an  inch  above  si 
Poaput's  ligament.     It  is  oval  in  form,  the  extremities  of  the  p 

*  View  of  the  inguina]  ouial,  the  citemal  Bud  intenul  obliqns  miiMlts 
bring  reflected.  1.  External  obliqae.  2  uid  2'.  Intenul  oblique.  S. 
Tnnsrenalis  muscle.  4.  TnuwrerBsJis  fascia.  6.  Bp«rmatic  eord  covsred 
b;  t,  tube  from  the  tranevenalis  fascia.  6.  Upper  end  of  the  hlcifDnii 
border  of  tbe  BBphenoiu  opening.  7.  CnumI  shratli.  8.  PemonJ  arleiy. 
S.  Pemmal  vein  :  and  tbe  mult  space  insids  it  above  is  the  cninl  canal. 
tan,  with  •  branch  11. 
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oval  being  directed  upwards  and  downwards,  and  the  fascia  at  its 
outer  and  lower  parts  is  stronger  than  at  the  opposite  sides. 

Arching  above  and  on  the  inner  side  of  the  aperture,  is  the 
lower  border  of  the  transversalis  muscle,  which  is  fleshy  at  the 
outer,  but  tendinous  at  the  inner  half.  Below,  it  is  bounded  by 
Poupart's  ligament.    On  the  inner  side  lie  the  epigastric  vessels. 

This  opening  in  the  fascia  transversalis  is  the  inlet  to  the  in- 
guinal canal,  and  through  it  the  cord,  or  the  round  ligament, 
passes  into  the  wall  of  the  abdomen.  The  external  hernia  leaves 
the  abdomen  at  the  same  spot.  All  the  protruding  parts  receive 
as  a  covering  the  prolongation  from  the  margin  of  the  opening. 

The  external  abdominal  ring  (fig.  87)  is  the  outlet  of  the  in- 
guinal canal,  and  through  it  the  spermatic  cord,  or  the  inguinal 
hernia,  reaches  the  surface  of  the  body.  This  aperture  is  placed 
in  the  aponeurosis  of  the  external  oblique  muscle,  near  the  crest 
of  the  pubes  ;  and  from  the  margin  a  prolongation  is  sent  on  the 
parts  passing  through  it  (see  p.  475). 

Course  and  coverings  of  the  hernia.  A  piece  of  intestine  leaving 
the  abdomen  with  the  cord,  and  passing  through  the  inguinal 
canal  to  the  surface  of  the  body,  will  obtain  the  same  coverings 
as  the  cord,  viz.,  one  from  every  structure  in  the  lateral  port  of 
the  wall  of  the  abdomen,  except  from  the  transversalis  muscle. 

It  receives  its  investments  in  this  order  : — As  the  intestine  is 
thrust  outwards,  it  carries  before  it  first  the  peritoneum  and  the 
subperitoneal  fat,  and  enters  the  tube  of  the  fascia  transversalis 
(infundibulifonn  fascia)  around  the  cord.  Still  increasing  in  size 
the  piece  of  gut  is  forced  downwards  to  the  lower  bofder  of  the 
internal  oblique  muscle,  where  it  will  have  the  cremasteric  fascia 
or  covering  applied  to  it.  The  intestine  is  afterwards  directed 
along  the  front  of  the  cord  to  the  external  abdominal  ring,  and 
in  passing  through  that  opening  receives  the  investment  of  the 
intercolumnar  or  spermatic  fascia.  Lastly,  as  the  hernia  descends 
towards  the  scrotum,  it  has  the  additional  coverings  of  the  super- 
ficial fascia  and  the  skin  applied  over  it. 

In  a  hernia  which  has  passed  the  external  abdominal  ring,  the 
coverings  from  Avithout  inwards  are  the  following  : — the  skin  and 
the  superficial  fascia,  the  spermatic  and  cremasteric  fasciss,  the 
fascia  transversalis,  the  subperitoneal  fat,  and  the  peritoneum  or 
the  hernial  sac.  Two  of  the  coverings,  viz.  the  peritoneal  and 
subperitoneal,  originate  as  the  gut  protrudes,  but  the  rest  are 
ready  formed  around  the  cord,  and  the  intestine  slips  inside  them. 
The  different  layers  become  much  thickened  in  a  hernia  that  has 
existed  for  some  time. 

Should  a  piece  of  intestine  remain  in  the  inguinal  canal,  the 
layers  investing  it  wiR  depend  upon  the  spot  to  which  it  has 
extended. 

Diagnom,  If  the  hernia  i&  small  and  is  confined  to  the  wall 
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of  the  belly,  it  gives  rise  to  an  elongated  swelling  along  the  in- 
guinal canal.  If  it  has  proceeded  farther,  and  entered  the  scro- 
tum, it  forms  a  flask-shaped  tumour  with  the  large  end  below, 
and  the  narrow  neck  occupying  the  inguinal  passage. 

Whilst  efforts  are  being  made  to  force  back  a  piece  of  pro-  The  taxu. 
truded  intestine  during  life,  the  direction  of  the  canal  and  the 
situation  of  the  internal  abdominal  ring    should  be  borne  in 
mind. 

Seat  of  stricture.  The  protruded  intestine  may  be  constricted  stricture 
firstly  at  the  internal  abdominal  ring  by  a  fibrous  band  outside, 
or  inside  the  neck  of  the  sac ;  secondly,  in  the  inguinal  canal  where 
by  the  fleshy  internal  oblique  muscle ;  and  thirdly,  at  the  external  "tiuite. 
abdominal  ring. 

The  stricture  is  placed  usually  at  the  inner  abdominal  ring.  Cause. 
and  may  be  produced  in  two  ways,  either  by  a  constricting  fibrous 
band  outside  the  narrowed  neck  of  the  sac,  or  by  a  thickening 
and  contraction  of  the  peritoneum  itself  at  the  inner  surface. 

Divuion  of  stricture.  To  set  free  the  intestine  from  its  constric-  To  set  free 
tion,  an  incision  is  made  down  to  the  internal  abdominal  ring ;  ^^  "^^ 
and,  all  fibrous  bands  outside  the  peritoneum  being  divided,  the 
intestine  is  returned  into  the  abdomen  by  gentle  pressure. 

Supposing  the  intestine  cannot  be  replaced  in  the  abdomen  and  intenuU 
aflker  the  previous  steps  have  been  taken,  the  surgeon  proceeds  to  "'™<^"'^ 
lay  open  the  peritoneum,  and  to  divide  the  internal  stricture 
firom  within  out,  on  a  director  placed  beneath  it.    With  the  view 
of  avoiding  the  surrounding  vessels,  the  cut  is  directed  upwards 
on  the  front  and  mid-part  of  the  hernia. 

Other  designations.  This  kind  of  hernia  has  other  names  applied  Terms  ap- 
to  it  sometimes  by  surgeons,  according  as  it  has  passed  certain  Ei^,i^^® 
points  in  the  wall  of  the  abdomen.     If  the  protrusion  remains  in  hemia 
the  inguinal  canal,  the  term  bubonocele  is  applied  to  the  swelling ;  ^^**® 
but  if  it  has  extended  into  the  scrotum,  the  appellation  scrotal 
rvpture,  or  oscheocele,  is  given  to  it. 

Varieties  of  the  exterrud  hernia.  There  are  two  varieties  of  the  Two 
oblique  inguinal  hernia  (congenital  and  infantile),  which  are  dis-  ^    ^  ^" 
tdnguished  by  the  condition  of  the  peritoneal  covering. 

Congenital  hernia.  This  kind  is  found  for  the  most  part  in  the  congenital 
in&nt  and  the  child,  though  it  may  occur  in  the  adult  male.    In    *™  ** 
it  the  tube  of  peritoneum,  which  accompanies  the  testicle  from  ^^  ccm- 
the  abdomen  in  the  fetus,  remains  imobliterated,  and  the  intes- 
tine descends  into  a  sac  already  formed  for  its  reception,  without 
protruding  any  fresh  piece  of  the  serous  membrane. 

As  it  takes  the  course  of  the  inguinal  canal,  it  will  possess  the  Coverings 
coverings  before  enimierated  for  the  external  hernia  ;    and  it  and  course. 
passes  at  the  firet  to  the  bottom  of  the  scrotum,  instead  of  being 
arrested  at  the  top  of  the  testis,  like  that  kind  which  has  to 
elongate  gradually  the  peritoneum. 
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With  care  it  may  be  distingaislied  whilst  it  is  of  moderate 
size  by  its  position  in  front  of  the  testicle. 

For  the  seat,  cause,  and  division  of  the  stricture,  refer  to  what 
is  before  said  in  external  hernia. 

Infantile  hernia  is  much  rarer  than  congenital,  and  cannot  be 
distinguished  from  the  common  external  during  life.  It  was 
first  recognised  in  the  young  child,  and  received  its  name  from 
that  circumstance  ;  but,  like  the  congenital,  it  may  be  met  with 
in  the  adult. 

Its  peritoneal  covering  has  the  following  condition  : — the  tube 
of  that  membrane  with  the  testicle  in  the  fetus  is  closed  only  at 
the  internal  abdominal  ring,  instead  of  being  obliterated  from 
that  point  down  to  the  testicle,  so  that  a  large  serous  sac  will  he 
situated  in  front  of  the  spermatic  cord,  and  may  occupy  the 
inguinal  canal.  With  this  state  of  the  peritoneum,  should  an 
external  hernia  descend  along  the  cord  in  the  usual  way,  and 
with  the  usual  coverings,  it  will  pass  behind  the  uuobliterated 
sac,  like  a  viscus  into  a  serous  membrane.  In  this  way  there 
will  be  two  serous  sacs ;  an  anterior  (the  tunica  vaginalis),  con- 
taining serum,  and  a  posterior  enclosing  the  intestine. 

The  infantUe  hernia  is  first  recognised  during  an  operation  by 
the  knife  opening  the  tunica  vaginalis.  The  operator  then  pro- 
ceeds to  lay  bare  the  neck  of  the  hinder,  or  the  hernial  sac,  and 
to  treat  the  stricture  of  it  as  before  described  (p.  493). 

The  Internal  or  Direct  Inguinal  Hernia  escapes  on  the 
inner  side  of  the  epigastric  artery,  and  has  a  straight  course 
through  the  abdominal  parietes  and  the  external  alxiominal  ring. 
Its  situation  and  coverings,  and  the  seat  of  stricture,  will  l)e 
better  comprehended  after  the  examination  of  the  part  of  the 
abdominal  wall  through  which  it  passes. 

Anat(ymy  of  the  internal  hernia.  At  the  lower  part  of  the  abdo- 
minal wall  is  a  triangular  space,  bounded  by  the  epigastric  artery 
on  one  side,  the  outer  edge  of  the  rectus  muscle  on  the  other,  and 
the  inner  half  of  Poupart's  ligament  below  :  it  measures  about 
two  inches  from  above  down,  and  one  inch  and  a  half  across  at 
the  base. 

The  constituents  of  the  abdominal  wall  in  this  spot  are,  the 
teguments ;  the  strata  connected  with  the  muscles  ;  and  the  layers 
lining  the  interior  of  the  abdomen,  viz.,  the  fa.scia  transversalis, 
subperitoneal  fat,  and  peritoneum  :  the  three  last  may  be  called 
the  conmion  internal  layers,  because  they  are  concerned  more  or 
less  with  each  kind  of  hernia.  The  common  external  and  inter- 
nal layers  extend  over  the  space,  without  having  any  apertures 
in  them  ;  but  the  strata  connected  with  the  muscles  have  the 
undermentioned  arrangement : — 

The  aponeurosis  of  the  external  oblique  is  pierced  by  an  aper- 
ture (external  abdominal  ring)  towards  the  lower  and  inner  angle 
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of  the  space  through  which  the  inguinal  hernia  is  transmitted. 
The  internal  oblique  and  transvei'salis,  whjch  come  next,  are  internal  and 
united  together  in  the  conjoined  tendon ;  and  as  this  descends  to  |^£*^*'*^' 
its  insertion  into  the  pectineal  line,  it  covers  the  inner  two  thirds 
(about  an  inch)  of  the  space,  and  leaves  uncovered  about  half  an 
inch  between  its  outer  edge  and  the  epigastric  vessels,  where  the 
fascia  transversalis  appears.  Near  Poupart's  ligament  the  sper- 
matic cord  and  the  inner  end  of  the  cremaster  muscle  are  placed 
over  the  conjoined  tendon. 

Any  intestine  protruding  in  this  spot  must  make  a  new  path  Hernia  in 
for  itself,  and  elongate  the  different  structures,  because  there  is  two  kSd^. 
not  any  passage  by  which  it  can  descend,  as  in  the  external 
hernia.  Further,  the  coverings  of  the  hernia,  and  its  extent  and 
direction  in  the  abdominal  wall,  must  vary  according  as  the  gut 
projects  through  the  portion  of  the  space  covered  by  the  conjoined 
tendon,  or  through  the  part  external  to  that  tendon. 

Course  and  coverings  of  the  hernia.  The  common  kind  of  the  Coverings  of 
internal  hernia  (inferior)  passes  through  that  part  of  the  trian-  commoicr 
golar  space  which  is  covered  by  the  conjoined  tendon.  ^^^d  are 

The  intestine  in  protruding  carries  before  it  the  peritoneum,  peritoneum 
the  subperitoneal  fatty  membrane,  and  the  fascia  ti^sversalis ;  went  fat, 
next  it  elongates  the  conjoined  tendon,  or,  as  may  be  the  case  in  fnscia  trans- 
a  sudden  rupture,  separates  the  fibres,  and  escapes  between  them,  conjoined 
Then  the  intestine  advances  into  the  lower  part  of  the  inguinal  *«^^*»'»» 
canal,  opposite  the  external  abdominal  ring,  and  meeting  with 
the  cord,  it  passes  outwards  through  that  opening,  lying  on  the  ypennatic 
inner  side  of  the  cord,  and  receiving  at  the  same  time  the  covering  sup^orflciai 
of  the  fascia  spermatica.     Lastly  it  is  invested  by  the  superficial  '«2*^*.  "^^ 
fascia  and  the  skin. 

In  number  the  coverings  of  the  internal  hernia  are  the  same 
as  those  of  the  external ;  and  in  kind  they  are  the  same,  with 
thiB  exception,  that  the  conjoined  tendon  is  substituted  for  the 
cremasteric  fascia. 

The  position  of  the  openings  in  the  abdominal  wall  should  be  The  taxis. 
kept  in  mind  during  attempts  to  reduce  this  kind  of  hernia ; 
and  the  straightness  of  the  course  of  the  internal  in  comparison 
with  the  external  hernia  should  be  remembered. 

Diagnosis,  This  rupture  will  be  distinguished  from  external  How  known 
hernia  by  its  straight  course  through  the  abdominal  wall,  and  by  nai : 
the  neck  being  placed  close  to  the  pubes. 

After  the  hernia  has  acquired  a  large  size,  an  examination  impoasibie 
daring  life  cannot  determine  whether  it  began  originally  in  the  ^*^**^*»v«- 
triangular  space  or  at  the  internal  abdominal  ring ;  for  as  an 
external  hernia  increases  in  size  its  weight  drags  inwards  the 
internal  ring  into  a  line  with  the  external  aperture,  and  in  this 
way  the  swelling  acquires  the  appearance  of  an  internal  rupture. 

Seat  of  stricture.  The  stricture  in  this  form  of  hernia  occuia  ^Aarvriwro* 
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Situation.  moBt  frequently  external  to  the  neck  of  the  8ac,  though  it  may  be 
inside  from  thickening  of  the  peritoneum ;  and  it  may  occa- 
gionally  be  found  at  the  external  abdominal  ring. 
To  fWie  from  Division  of  the  stricture.  The  neck  of  the  tumour  is  to  be  laid 
bare,  and  all  fibrous  bands  around  it  are  to  be  divided  without 
injury  to  the  peritoneum ;  but  if,  after  this  has  been  done,  the 
intestine  cannot  be  put  backwards  into  the  abdomen,  the  sac  u 
to  be  opened,  and  the  internal  constricting  band  is  to  be  divided 
directly  upwards  on  a  director,  as  before  explained. 

In  the  operation  on  a  large  rupture  appearing  to  be  internal, 
the  operator  should  cut  on  the  front  and  mid-part  of  the  tumour, 
so  as  to  avoid  the  epigastric  vessels,  whose  position  laterally  can- 
not be  known. 

Variety  of  internal  hernia.  Another  kind  of  internal  hernia 
(superior)  occurs  through  that  part  of  the  area  of  the  tnangular 
space  which  is  external  to  the  conjoined  tendon.  Its  existence 
is  determined  by  the  imusual  position  of  the  obliterated  hypogas- 
tric artery  inside  the  abdominal  wall  (p.  498). 
is  oblique  in  This  hernial  tumour  protrudes  through  the  wall  of  the  abdomen 
close  to  the  epigastric  artery,  and  descends  along  nearly  the  whole 
of  the  inguinal  canal  to  reach  the  external  abdominal  ring ;  so 
that  the  term  "  direct "  would  not  apply  strictly  to  the  form  of 
internal  hernia  now  under  consideration. 

Coverings.  As  this  internal  hernia  traverses  nearly  the  whole 
of  the  inguinal  canal,  it  has  exactly  the  same  coverings  as  the 
external  hernia,  viz.,  the  skin  and  the  superficial  fascia,  the 
spermatic  and  cremasteric  fascia),  the  fascia  transversalis,  and  the 
subperitoneal  fat  and  the  peritoneum. 

Diagnosis,  This  form  of  internal  hernia  would  be  considered 
external  during  life  from  its  course  and  its  fonn,  and  yet  it  must 
be  remembered  that  the  epigastric  vessels  are  placed  on  the  outer 
part  of  its  neck,  whilst  in  the  hernia  which  it  simulates  they  lie 
on  the  inner  side.  It«  nature  can  be  ascertained  with  certainty 
only  by  dissection  after  death. 

Seat  of  stricture.  The  constriction  of  the  intestine  will  take 
place  from  similar  causes,  and  will  be  found  at  the  same  spots 
as  in  the  external  hernia. 

Division  of  the  stricture.  From  an  inability  to  decide  always 
in  the  living  body  whether  a  small  hernia  is  internal  or  external, 
the  rule  observed  in  dividing  the  stricture  of  the  neck  of  the  sac 
is,  to  cut  down  upon  the  mid-part  of  the  front  of  the  tumour ; 
and  if  it  is  necessary  to  open  the  peritoneum,  to  cut  directly 
upwards,  as  in  the  other  kinds  of  inguinal  hernia. 

Umbilical  Hernia,  or  exomphalos,  is  a  protrusion  of  the 
intestine  through  or  by  the  side  of  the  imibilicus.  It  is  very 
variable  in  size,  and  its  course  is  straight  through  the  abdominal 
w&U, 
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Coverings,  The  coverings  of  the  intestine  in  a  small  hernia  are  Coverincs, 
thin,  and  few  in  number.     They  are  the  skin  and  the  superficial 
fascia ;  a  prolongation  from  the  tendinous  margin  of  the  umbili- 
cal opening ;  together  with  coverings  of  the  fascia  transversalis, 
the  subperitoneal  fat,  and  the  peritoneum. 

If  the  hernia  is  suddenly  produced,  it  may  want  the  invest-  ahanges  in, 
ment  that  otherwise  is  derived  from  the  tendon  of  the  external 
oblique  muscle.     Over  the  end  of  the  tumour  the  fat  in  the  ^^"5* 

*  .  united  over 

superficial  fascia  disappears,  and  this  covering  becomes  blended  the  tumour. 
with  the  other  contiguous  structures. 

Seat  of  stricture.  The  stricture  on  the  intestine  is  generally  Stricture, 
found  at  the  margin  of  the  tendinous  opening  in  the  abdomin^  fmind! 
wall ;  and  it  may  be  either  in  or  outside  the  neck  of  the  sac,  as 
in  the  other  kinds  of  hernia.     It  should  be  remembered  that  the 
narrowed  neck  is  at  the  upper  part,  and  not  in  the  centre  of  the 
swelling. 

Division  of  the  stricture.  The  constriction  may  be  removed  by 
catting  externally  the  parts  around  the  neck.  Or  if  the  sac  is 
opened  the  knife  may  be  carried  upwards,  but  there  is  not  any 
vessel  to  be  injured  in  the  operation. 

Other  Forms  op  Hernia.  At  each  of  the  other  apertures  other 
in  the  parietes  of  the  abdomen,  a  piece  of  intestine  may  be  pro-  hernia)  arc 
traded,  so  as  to  form  a  hernial  tumour.     For  instance  there  may 
be  femoral  hernia  below  Poupart's  ligament,  with  the  femoral  femoral, 
vessels ;  obturator  hernia  through  the  thyroid  foramen,  with  the  obturator, 
artery  of  the  same  name  :  and  ischiadic  hernia  through  the  ischi-  iBchiatlc. 
atic  notch. 

The  femoral  hernia,  as  the  most  important,  will  be  noticed 
presently;  but  the  student  must  refer  to  some  special  treatise 
for  his  information  respecting  the  other  abdominal  hernias. 

Dissection,  The  abdomen  may  be  now  opened  to  see  the  cords  DiBsection. 
and  the  depressions  on  the  posterior  surface  of  the  abdominal 
walL  A  transverse  cut  may  be  made  through  the  umbilicus 
across  the  front  of  the  abdomen ;  and  on  holding  up  the  lower 
half  of  the  wall  the  cords  will  be  seen  ascending  to  the  umbilicus 
from  the  pelvis. 

Cords  of  the  abcUminal  wall.   In  the  middle  lin£  of  the  ab-  Co"^  indde 
dominal  wall,  at  its  posterior  aspect,  is  the  prominence  of  the 
remains  of  the  urachus,  which  reaches  from  the  summit  of  the  one  in 
bladder  to  the  umbilicus.     On  each  side  is  another  cord,  formed  ™***^^®  ^®» 
by  the  obliterated  hypogastric  artery ;  this  is  directed  from  the  ^^  ^^de^ 
tide  of  the  pelvis  to  the  umbilicus,  and  lies  usually  behind  or 
close  to  the  epigastric  artery,  near  Poupart's  ligament. 

Fossa.  When  the  disposition  of  the  cords  is  such  as  above  forming  two 
mentioned,  two  fossae  are  seen  near  Poupart's  ligament,  one  on  '«•«"• 
each  side  of  the  obliterated  hypogastric  artery,  which  correspond 
with  the  situation  of  the  internal  and  external  abdominal  rin^^ 
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and  with  the  places  where  the  external  and  the  internal  (com- 
mon kind)  hernia  occur. 

But  occasionally  the  cord  of  the  obliterated  hypogastric  is 
moved  inwards  from  the  epigastric  artery,  to  the  line  of  junction 
of  the  outer  with  the  inner  two  thirds  of  the  triangular  space 
through  which  the  direct  hernia  comes.  In  this  condition  of 
the  cord  there  will  be  a  hollow  or  foBsa  on  each  side  of  it  at  the 
lower  part  of  the  abdomen,  corresponding  with  the  spots  at  which 
the  two  kinds  of  internal  hernia  escape. 

When  the  hypogastric  cord  has  the  unusual  position  last  men- 
tioned, there  will  be  three  fossae,  at  each  side,  on  the  lower  part 
of  the  abdominal  wall ;  viz.  an  inner  between  it  and  the  urachus, 
a  middle  one  between  it  and  the  epigastric  vessels,  and  au  ex- 
ternal outside  the  epigastric  artery.  And  there  may  be  one,  two, 
or  three  kinds  of  inguinal  hernia  on  each  side,  according  to 
the  depth  of  the  fossse,  and  the  predisposition  to  protrusion  of 
the  intestine. 

Fbmoral  Hernia.  In  this  hernia  the  intestine  leaves  the 
abdomen  below  Poupart's  ligament,  and  descends  in  a  loose 
membranous  sheath  around  the  femoral  vessels.  The  course  of 
the  intestine,  and  the  coveiings  that  it  receives,  will  be  under- 
stood after  the  anatomy  of  the  parts  among  which  it  passes  has 
been  learnt.  Only  so  much  of  the  structures  will  be  described 
here  as  can  be  now  seen,  the  rest  are  noticed  fully  in  the  dissec- 
tion of  the  thigh. 

Dissection,  The  dissection  for  the  femoral  hernia  is  to  be  made 
on  the  left  side  of  the  body. 

The  lower  portion  of  the  abdominal  wall  is  to  be  divided  from 
the  umbilicus  to  the  pubes.  The  peritoneum  is  to  be  detached 
from  the  inner  surface  of  the  wall  near  Poupart's  ligament,  and 
from  the  iliac  fossa.  And  the  layer  of  the  subperitoneal  fat  is  to 
be  separated  in  the  same  way,  but  before  this  can  be  done  it  will 
be  necessary  to  cut  through  the  spermatic  cord  at  the  abdominal 
ring.  As  the  last  layer  is  raised,  some  lymphatic  glands  will  be 
laid  bare  by  the  side  of  the  iliac  vessels. 

Any  loose  tissue  that  remains  is  to  be  taken  away  to  show  the 
upper  opening  of  the  membranous  crural  sheath  containing  the 
femoral  vessels,  and  the  interval  (crural  ring)  on  their  inner 
side.  In  this  dissection  the  genito-crural  nerve  is  seen  on  the 
iliac  artery. 

Afterwards  the  iliac  fascia  and  the  fascia  transversalis  are  to 
be  traced  to  Poupart's  ligament,  to  see  the  part  that  each  takes 
in  the  production  of  the  crural  sheath. 

Anatomy  of  femoral  hernia.  The  structures  concerned  in  the 
femoral  hernia  are,  the  peritoneum ;  the  subperitoneal  fat ;  the 
membranes  (transversalis  and  iliac  fascia)  lining  the  interior  of 
the  abdominal  cavity,  with  the  sheath  to  which  they  give  oriigin 
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at  Poupart's  ligament ;  and  lastly,  the  tnual  riug,  or  the  apace 
through  whicli  the  hernia  leaves  the  aMumen. 

The  peritoTKum  lines  the  inner  surface  of  the  abdominal  wall,  P 

without  having  any  aperture  for  the  escape  of  the  intestine ;  and         ' 
ita  thinneas  and  weakness  are  appaicnt  now  it  is  detached. 

The  *iiipm(<MJOii  /a(  eitends  aa  a  continuous  layer  heneath  Snbperi- 
the  peritoneum,  but  it  is  thickeat  aiid  most  fibrous  at  the  lower 
]>8rt  of  the  abdomen  where  tlie  iliac  vessels  pass  under  Poupart'a 
ligament.  At  that  spot  it  extends  over  the  upper  opening  of  the 
membi&nouB  aheath  around  the  vessels,  instead  of  descending  in 
it ;  and  internal  to  the  vein,  it  covers  the  space  of  the  crural 
ring,  ae  well  as  a  lymphatic  gland  which  occupies  that  space. 

The  piece  of  the  layer  that  stretches  over  the  crural   ring  is  (orau  wp- 
named  by  M.  Cloquet  itptnm  craraU;  and  it   is  described  by   """"""^ 
him  as  being  concave  towards  the  abdomen,  and  convex  towards 
the  th^h.     An  inguinal  gland  is  geueiolly  attached  to  its  under 

The  fiucia  transvertalit  (fig.  80, ')  has  been  before  deacribed  P™ci« 
(p.  483).     When  traced  down  to  Poupart's  ligament,  it  may  be  ^)!™" 
seen  to  join   the   iliac 

fosciaoatside  the  situa-  ^*  *"■* 

tion  of  the  large  iliac 
uteiy ;  but  internal  , 
to  th&t  apot  it  is  c 
tisned  downwanla  to 
tbe  thigh  in  front  of 
the  femoral  vessels,  and 
fonns  the  anterior  part 
<rf  the  CTUTsl  sheath. 

The  iliac  fatcia  (fig. 
90,  •)  covets  the  iliocus 
muscle,  and  lies  be- 
neath the  iliac  vessels. 
At  Poupart's  ligament 
ita  dispoeition  is  similar 
to  that  of  the  trana- 
vemalis  fascia ;  for  ex- 
ternal to  the  iliac 
venela  it  joins  the 
fascia  transveraalis 
■long  the  line  of  the 
ligament ;  but  inter- 
nally it  is  prolonged  behind  the  vessels  into  the  posterior  part 
of  the  croral  sheath. 

*  InnervievrftheabdaiuiiulvaUaDd  afth«Eaici»canitnictingtheeniml 
■hwtih  (Qnaili'a  Anatomj).  1,  £,  uiil  4,  refer  to  porta  of  tlie  hip  bone.  6. 
Inters*!  obtontcc  niucl*.     B.  B«ctiu  abdomiDis.     7.  TmmsnnXM  toowft 
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The  crural  sheath  is  the  loose  membranous  tube  that  encloses 
the  femoral  vessels  as  they  enter  the  thigh,  and  is  obtained  £rom 
the  membranes  lining  the  abdomen.  Its  anterior  half  is  con- 
tinuous with  the  fascia  transversalis,  and  its  posterior  part  is 
derived  from  the  fascia  iliaca.  The  sheath  is  not  filled  by  the 
vessels,  for  a  space  (crural  ring)  exists  on  the  inner  side  of  the 
vein  (fig.  90),  which  contains  a  gland,  and  through  which  the 
intestine  descends  in  femoral  hernia. 

The  crural  ring  is  described  partly  in  the  dissection  of  the 
thigh,  but  its  boundaries  are  better  seen  in  the  abdomen.  It  is 
the  interval  in  the  sheath,  at  the  inner  side  of  the  femoral 
vein  (fig.  90),  which  is  about  half  an  inch  wide,  and  is  filled  by 
a  lymphatic  gland.  Bounding  it  internally,  are  Gimbemat's 
ligament  and  the  conjoined  tendon ;  and  limiting  it  externally 
is  the  femoral  vein  without  the  intervention  of  the  sheath.  In 
front  is  Poupart's  ligament  with  the  deep  arch ;  and  behind  is 
the  pubes  covered  by  the  pectineus  and  the  fascia  lata.  Along 
the  front  of  the  space,  but  at  some  little  distance  from  it,  lies 
the  spermatic  cord  in  the  male,  and  the  round  ligament  in  the 
female. 

Two  of  the  boundaries,  anterior  and  inner,  are  firm  and  un- 
yielding, but  their  condition  varies  with  the  position  of  the 
limb ;  for  if  the  thigh  is  raised  and  approximated  to  its  fellow, 
those  bounding  parts  will  be  relaxed.  This  change  may  be 
remembered  with  advantage  in  attempts  to  put  back  a  hernia. 

Position  of  vessels  around  the  ring  (fig.  90).  Commonly  the 
crural  ring  is  almost  surroimded  by  vessels.  On  the  outer  aide 
is  the  femoral  vein ;  and  above  this  are  the  epigastric  vessels. 
In  front  is  a  small  branch  (pubic)  from  the  epigastric  artery  to 
the  back  of  the  pubes ;  and  the  vessels  of  the  spermatic  cord 
may  be  said  to  be  placed  along  the  anterior  aspect  of  the  ring. 
The  ring  is  bounded  by  vessels  in  front  and  on  the  outer  side. 

But  in  some  bodies  the  obturator  artery  takes  origin  frt>m  the 
epigastric,  and  lies  along  a  part  of  the  ring  as  it  passes  to  the 
pelvis.  It  may  have  two  positions  with  respect  to  the  ring : — 
either  it  is  placed  close  to  the  iliac  vein,  and  therefore  on  the 
outer  side ;  or  it  arches  over  the  aperture,  descending  on  the 
inner  side  at  the  base  of  Gimbemat's  ligament.  If  the  artery 
takes  the  first-mentioned  course,  which  is  the  most  freqnent 
arrangement,  the  inner  side  of  the  ring  will  be  free  from  vessels ; 
but  in  the  other  condition  the  ring  will  have  an  artery  on  the 
inner  side,  and  will  be  encircled  except  at  the  posterior  part. 


covering  the  transversal  is  mtuBcle.  8.  Iliac  fascia  covering  the  iliacusmiisde. 
9.  Psoas  magnus  muscle  cut  10.  Iliac  artery.  11.  Iliac  vein :  the  dark 
interval  on  its  inner  side  indicates  the  crural  ring.  12.  Epigas^c  artery 
and  its  two  veins.  13.  Parts  of  the  spermatic  cord  lying  in  the  internal 
abdominal  ring.     14.  Obtviraior  Teasels  with  an  unusual  anangemeni. 
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Course  and  coverings  of  femoral  hernia.  The  intestine  leaves  the  Ckniree  and 
abdomen  by  the  opening  of  the  crural  ring ;  and  it  descends  in-  femoS^  ^ 
temal  to  the  vein  in  the  large  crural  sheath  on  the  vessels,  as  J^emia, 
far  as  the  saphenous  opening  in  the  thigh,  where  it  projects  to 
the  surface. 

In  its  progress  the  intestine  will  push  before  it  the  peritoneum,  From  Rbdo- 
and  the  subperitoneal  fat  (septum  crurale) ;  and  it  will  disphice,  ^ritoneum 
or  cause  to  be  absorbed  the  gland  that  fills  the  crural  ring.  J^<*  "w^*^* 
Having  reached  the  level  of  the  saphenous  opening,  the  intestine 
carries  before  it  the  inner  side  of  the  crural  sheath,  and  a  layer  inner  part 
called  the  cribriform  fascia ;   and,  lastly,  it  receives  coverings  ^     ^ 
£rom  the  superficial  structures  of  the  thigh.     The  dissection  of 
the  thigh  may  be  referred  to  for  fuUer  detail. 

Seat  of  stricture.  The  stricture  of  a  femoral  hernia  is  placed  strictur© 
around  the  neck  of  the  sac,  opposite  the  base  of  Gimbemaf  s  ^^^'o^ax 
ligament;  or  lower  down  at  the  margin  of  the  saphenous  opening  saphenous 
in  the  thigh.     But  the  constriction  may  be  situate  within  the  ^'P®'"^- 
saCy  being  formed  by  the  thickened  peritoneum,  as  in  inguinal 
hernia. 

Division  of  (he  stricture.  To  free  the  intestine  from  the  con-  incision  to 
stricting  fibrous  band  arching  over  it,  an  incision  is  to  be  made  ^^®  ©xter- 
down  to  the  neck  of  the  sac  at  the  inner  and  upper  part. 

And  to  relieve  the  deep  stricture  within  the  neck  of  the  sac,  and  inter- 
the  peritoneal  bag  is  to  be  opened  and  a  director  introduced,  and 
the  knife  is  to  be  carried  horizontally  inwards,  or  upwards  and 
inwards  through  the  thickened  sac  and  a  few  fibres  of  the  edge 
of  Gimbemat's  ligament. 

Danger  to  vessels.  When  the  incision  is  made  upwards  and  in-  Ri"^  of 
wards  to  loosen  the  constricting  band  in  the  neck  of  the  sac,  v^^is  in 
there  will  not  be  any  vessel  injured  unless  the  cut  should  be  ""o?"^ 
made  so  long  as  to  reach  the  spermatic  cord,  or  the  small  pubic 
Inanch  of  the  epigastric  artery. 

And  when  the  incision  is  made  directly  inwards  with  the  same  "»d  ^nw- 
Tiew,  there  is  not  in  ordinary  cases  any  vessel  in  the  way  of  the  tion  of 
knife  on  the  inner  side  of  the  ring.     But  in  some  few  instances  *^®™* 
(once  in  about  eighty  operations,  Lawrence),  the  obturator  artery 
takes  its  unusual  course,  lying  in  front  of  and  on  the  inner  side 
of  the  neck  of  the  hernia,  and  will  be  before  the  knife  in  the 
division  of  the  stricture.     As  this  condition  of  the  vessel  cannot 
be  recognised  beforehand,  the  surgeon  will  best  avoid  the  danger 
of  wounding  the  artery  by  a  cautious  and  sparing  use  of  the 
knife. 
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Section  III. 


CAVITY  OF  THE  ABDOMEN. 


Definition 


and  con- 
tents. 

Dissection 
to  open 
abdomen. 


Islarg^t 
cavity  in 
the  body. 

Is  oval. 


Boundaries 
above  and 
below. 


In  front  and 
on  sides. 


Behind  is 
spine. 

Depth  is 
altered  by 
action  of 
diaphra^nn 
and  levator 
ani. 


Width  by 
muscles  in 
wall  of 
abdomen. 

How  excretA 
expelled. 


Division  of 
space. 


AbdomeiT 
proper. 


The  abdominal  cavity  is  the  space  included  between  the  spinal 
column  behind,  and  the  visceral  arches  of  the  vertebra  with 
their  intervening  muscles  in  front.  It  contains  the  digestive, 
urinary,  and  generative  oi^gans,  with  their  vessels  and  nerves. 

Dissection,  To  prepare  the  cavity  for  examination,  the  re- 
mainder of  the  abdominal  wall  above  the  umbilicus  is  to  be 
divided  by  a  cut  along  the  left  side  of  the  linea  alba  bjs  &r  as 
the  xiphoid  cartilage.  The  resulting  flaps  may  be  thrown  to 
the  sides. 

Size  and  form.  This  space  is  the  largest  in  the  body.  It  is 
oval  in  form  with  the  ends  of  the  oval  upwards  and  downwards, 
so  that  it  measures  more  in  the  vertical  than  the  transverse  direc- 
tion ;  and  it  is  much  wider  superiorly  than  inferiorly. 

Boundaries.  Above  it  is  limited  by  the  diaphragm ;  and  below 
by  the  recto-vesical  fascia  and  the  levatores  ani,  and  the  struc- 
tures that  close  the  outlet  of  the  pelvis :  both  these  boundaries 
are  concave  towards  the  cavity,  and  are  in  part  fleshy,  so  that 
the  space  will  be  diminished  by  their  contraction  and  flattening. 

In  front  and  on  the  sides  the  parietes  are  partly  osseous  and 
partly  muscular : — thus  towards  the  upper  and  lower  limits  is 
the  bony  framework  of  the  skeleton,  viz.  the  ribs  in  one  direction 
and  the  pelvis  in  the  other ;  but  in  the  centre  are  stretched  the 
muscles  of  the  abdominal  wall. 

Behind  is  placed  the  spinal  column  with  the  muscles  con- 
tiguous to  it,  viz.  the  psoas  and  the  quadratus  lumborum. 

Alterations  in  size.  The  dimensions  of  the  cavity  are  influenced 
by  the  varying  conditions  of  the  boundaries.  Its  depth  is  di- 
minished by  the  contraction  and  descent  of  the  diaphragm,  and 
the  contraction  and  ascent  of  the  levatores  ani ;  and  the  cavity 
is  restored  to  its  former  dimensions  by  the  relaxation  of  those 
muscles. 

The  width  is  lessened  by  the  contraction  of  the  abdominal 
muscles ;  and  it  is  enlarged,  during  their  relaxation,  by  the  action 
of  the  diaphragm  driving  outwards  the  viscera. 

The  greatest  diminution  of  the  space  is  effected  by  the  simul- 
taneous contraction  of  all  the  muscular  boundaries,  as  in  the 
expulsion  of  the  excreta. 

Division  of  the  space.  An  arbitrary  division  has  been  made 
of  the  space  into  the  abdomen  proper  and  the  cavity  of  the 
pelvis. 

The  abdominal  portion  reaches  from  the  diaphragm  to  the 
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brim  of  the  pelvis,  and  lodges  the  alimentary  tube  and  its  ap- 
pendages, together  with  the  kidneys — the  secretory  organs  of  the 
urine.  A  serous  membrane,  the  peritoneum,  lines  the  space, 
and  covers  the  viscera. 

The  pelvic  portion  is  situate  below  the  brim  of  the  pelvis,  and  Pelvic 
contains  chiefly  the  generative  and  urinary  organs.  ^    ^^ 

The  following  description  concerns  the  part  of  the  cavity  be-  Abdomen 
tween  the  diaphragm  and  the  brim  of  the  pehds.     Towards  the  deacribed!^*^ 
end  of  the  dissection  of  the  abdomen,  the  pelvic  portion  will  Pelvia  after. 
receive  a  separate  notice. 

Regiojis,    The  large  upper  part  of  the  abdominal  cavity  is  Abdominal 
divided  artificially  into  regions  by  lines  extended  between  certain  °*    ^ 
points  of  the  pariet«s. 

If  two  circular  lines  are  carried  round  the  body,  so  that  one  marked  out 
shall  be  opposite  the  cartilage  of  the  ninth  rib,  and  the  other  on        '■«8»o»"- 
a  level  with  the  most  prominent  point  of  the  crest  of  the  hip 
bone,  the  abdominal  cavity  will  be  divided  into  three  circles  or 
zones,  upper,  middle,  and  lower. 

Each  of  these  circles  has  been  further  subdivided  into  three  Three  lateral 
by  a  line  on  each  side,   from  the  cartilage  of  the  eighth  rib  uid^ 
to  the  centre  of  Poupart's  ligament.     The  piece  marked  off,  on 
each  side,  from  the  three  circles  by  the  vertical  line  is  named 
respectively,  from  above  downwards,  hypochondriac,  lumbar,  and 
iliac  (right  and  left) ;  whilst  the  central  part  of  each  circle  is 
designated  from  above  down,  epigastric,  umbilical,  and  hypo-  ^n^^f*^® 
gastric. 

In  addition,  the  middle  and  lower  part  of  the  hypogastric  space  Subdivi- 
is  named  pubic  region,  whilst  its  lateral  portion  is  known  as  the  ^^^' 
inguinal  region. 

Contents  and  their  position.  The  alimentary  tube  and  its  acces-  Parta  in 
Bory  parts,  the  liver,  pancreas,  and  spleen,   occupy  the  upper  ^    ^' 
division  of  the  cavity  of  the  abdomen.     The  kidney  is  situate 
also  in  the  same  part  of  the  abdominal  space. 

The   aUmentaryr  tube   presents   differences   in  form,  and   is  General 
divided  into  stomach,  small  intestine,  and  large  intestine ;  and  alimentary 
the  two  last  of  these  portions  are  further  subdivided  as  it  will  *"*^  • 
afterwards    appear.       The  several  viscera  have   the   following 
general  position : — 

The  small  intestine  is  much  coiled,  and  occupies  the  greater  portion  of 
part  of  the  cavity ;  whilst  the  great  intestine  arches  around  it.  parta : 
Both  are  fixed  in  position  by  folds  of  the  serous  lining.     Above 
the  arch  of  the  great  intestine  are  situate  the  stomach,  the  liver, 
the  spleen,  and  the  pancreas ;  and  below  it  is  the  convoluted 
small  gut.     Behind  the  large  intestine  on  each  side  is  the  kidney  ot  kidney, 
with  its  excretory  tube. 

Superficial  view  of  the  contents.  On  first  opening  the  abdomen  ParU  of 
the  foUowing  viscera  appear : — On  the  right  side  ia  tba  \i\«t^  -wvcaov?*^ 
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luent. 
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of  viscera 
to  be  seen. 


which  is  partly  concealed  by  the  ribs.  On  the  left  side  a  piece 
of  the  stomach  is  visible ;  but  this  viscus  lies  for  the  moBt  part 
beneath  tlie  ribs,  and  is  somewhat  overMd  by  the  liver.  De- 
scending &om  the  stomach  is  a  fold  of  peritoneum  (tbe  laige 
omentum),  which  reaches  to  the  pelvis,  and  conceals  the  intes- 
tine. In  some  bodies  the  omentum  is  raised  into  the  left  hypo- 
chondriac region,  and  leaves  the  small  intestine  uncovered. 

If  the  bladder  is  distended,  a  small  part  of  it  may  come  into 
view  just  above  the  pelvis. 

Before  the  natural  position  of  the  viscera  is  disturbed,*  their 
situation  in  the  different  regions  of  the  abdomen,  and  their  con- 
nections with  the  surroimding  parts  should  be  examined. 


andsmalL 


Surface& 


CONNECTIONS   OF   THE    VISCERA. 

Position  of         ^^  stomach  (fig.  98)  intervenes  between  the  gullet  and  the 
stomach.       small  intestine,  and  is  partly  retained  in  position  by  folds  of  the 
serous  membrane.     It  is  somewhat  of  a  conical  form,  with  the 
larger  end  to  the  left  side ;  and  it  occupies  the  left  hypochondriac^ 
the  epigastric,  and  part  of  the  right  h}T)ochondriac  region. 
Extremitiesj      At  the  left  end  it  receives  the  oesophagus  (fig.  98,  <*)  by  which 
^***8:e  it  IB  firmly  fixed  to  the  diaphragm.     Its  large  end  lies  beneath 

the  ribs,  and  is  in  contact  with  the  spleen,  to  which  it  is  con- 
nected by  a  fold  of  peritoneum  (splenic  omentum) ;  when  this 
part  of  the  stomach  is  distended  it  pushes  up  the  diaphragm, 
and  encroaches  on  the  space  for  the  heart  and  the  left  lung. 
The  right  extremity  ends  in  the  small  intestine,  and  reaches 
towards  the  gall  bladder ;  it  is  in  contact  with  the  under  part 
of  the  liver. 

The  anterior  surface  touches,  from  left  to  right,  the  diaphragm, 
the  abdominal  wall,  and  the  liver;  and  the  posterior  surface 
corresponds  with  the  pancreas,  the  pillars  of  the  diaphragm,  the 
aorta  and  vena  cava,  and  the  solar  plexus. 

The  upper  border  is  connected  to  the  liver  by  a  fold  of  peri- 
toneum, the  small  omentum  ;  and  the  lower  border  gives  attach- 
ment to  another  peritoneal  fold,  the  great  omentum  or  epiploon, 
which  floats  freely  over  the  intestine. 

The  form,  and  the  connections  of  the  stomach  with  the  sur- 
rounding parts  will  be  influenced  by  its  condition.     For  when 
the  viscus  is  empty  its  surfaces  look  forwards  and  backwaids, 
and  its  borders  upwards  and  downwards ;  but  when  distended, 
it  becomes  somewhat  circular,  and  makes  a  rotatory  movement, 
so  as  to  bring  forwards  the  border  usually  lowest,  and  to  turn 
upwards  that  surface  which  is  directed  forwards  at  other  times. 
The  position  and  connections  of  the  stomach  may  be  changed 
^jj^'^j^^    also  by  alterations  in  the  size  of  any  of  the  surrounding  organs, 
M«9,  or  by  accumulation  of  ^uid  in  the  chest,  or  in  the  belly.     The 
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stomach  may  be  dragged  down  likewise  by  the  great  omentum  and  other 
entering  a  hernial  sac ;  or  it  may  be  forced  down  towards  the  ^"■®•• 
pelvis  by  the  pressure  of  tight  stays.     In  these  different  changes 
in  its  position,  tlie  right  end  moves  more  than  the  left,  because 
it  is  attached  mainly  by  peritoneum  to  the  parts  aroimd. 

The   smcUl    intestine    (intestinum   tenue)    reaches    from   the  Small  intes- 
stomach  to  the  right  iliac  region,  where  it  ends  in  the  large  "*®* 
intestine.     It  is  divided   into  three  parts,  duodenum    (twelve  Situation 
fingers'  length),  jejunum,  and  ileum :  of  the  last  two,  one  re-  JJ^^g 
ceives  its  name  from  its  empty  condition,  and  the  other  from  its 
numerous  coils. 

The  duodenum  cannot  be  satisfactorily  seen  at  present,  and  it  l>uodenum. 
will  be  examined  afterwards  (p.  521). 

The  j^unum  and  Heum  (fig.  91,  *,^)  begin  on  the  left  side  of  the  Jejnnnm 
second  lumbar  vertebra,  without  any  distinct  mark  of  separation  "*     ®*""* 
from  the  duodenum.     Two  fifths  of  the  intestine  belong  to  the 
jejunum,  and  the  remaining  three  fifths  to  the  ileum. 

This  part  of  the  intestinal  tube  forms  many  convolutions  in  the  Situation, 
umbilical,  hypogastric,  lumbar,  and  iliac  regions  of  the  abdomen  ; 
and  it  descends  oftentimes,  but  more  especially  in  the  female,  into 
the  cavity  of  the  pelvis.     In  front  of  the  convolutions  is  the  Counoc- 
great  omentum  ;  and  posteriorly  the  small  intestine  (beyond  the    ^^" 
duodenum)  is  fixed  to  the  spine  by  a  fold  of  peritoneimi  named 
the  mesentery,  which  contains  the  vessels  and  nerves.  Surround- 
ing the  jejunum  and  ileum  is  the  large  intestine  or  colon ;  but 
on  the  left  side  of  the  body  the  large  is  concealed  by  the  small 
intestine. 

The  large  intestine,  or  the  colon,  is  sacculated,  and  is  less  move-  Larsre  iotefu 
able  than  the  jejunum   and   ileum.      It  begins   in    the   right  ^^Ji^y 
iliac  region  in  a  dilated  part  or  head   (caput  crccum  coli),  and  ffuished. 
ascends  to  the  liver  through  the  right  iliac,  limibar,  and  hypo- 
chondriac  regions.      Crossing    then   the    abdomen    below   the  Courae 
stomach,  it  reaches  the  left  hypochondriac  region ;  and  it  lies  in 
this  transverse  part  of  its   course  between  the  epigastric  and 
umbilical  regions,  or  altogether  in  the  latter.     Finally,  it  de-  and  extent 
scends  on  the  left  side  through  the  regions  corresponding  with 
those  it  occupied  on  the  right,  forms  a  remarkable  bend  (sig- 
moid flexure)  in  the  left  iliac  fossa,  and  enters  the  pelvis  to  end 
on  the  surface  of  the  body. 

It  takes  an  arched  course  around  the  small  intestine,  and  is  Divisiont. 
divided  into  six  parts,  viz.  caecum,  ascending  colon,  transverse 
colon,  descending  colon,  sigmoid  flexure,  and  rectum. 

The  ccecum  (caput  caecum),  or  the  commencement  of  the  colon  Ctecum.  or 
(fig.  91,  '),  is  placed  in  the  right  iliac  fossa,  in  which  it  is  fixed  coion.^ 
by  the  peritoneum  being  stretched  over  it.     In  front  usually  are  situation 
convolutions  of  the  snmll  intestine,  but  when  it  is  distended  it 
touches  the  abdominal  walL     Behind,  it  rests  on  the  iliaa  iawaa.,'^^^'*^'^ 
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onl}'  fatty  and  areolar  tissues  intervening.  On  the  inner  side  it 
is  joined  by  the  small  intestine ;  and  it  presents  inferiorly  a 
worm-like  piece — the  vermiform  appendix. 

Sometimes  the  peritoneum  surroxmds  the  caecum,  and  attaches 
it  by  a  fold  to  the  abdominal  wall. 

The  ascending  colon  (fig.  91,  *)  reaches  from  the  csecum  to  the 
under  surface  of  the  liver,  on  the  right  of  the  gall  bladder.  It 
lies  against  the  quadratus  lumborum  inferiorly,  but  higher  up  it 
is  placed  in  front  of  the  kidney.  To  its  inner  side  are  the  con- 
volutions of  the  small  intestine.  The  peritoneum  fixes  the  colon 
immoveably  to  the  wall  of  the  abdomen,  and  surrounds  com- 
monly about  two  thirds  of  the  circumference  ;  but  it  may  en- 
circle the  tube,  and  form  a  fold  behind,  as  in  the  caecum. 

The  transverse  colon  (fig.  91,*)  passes  obliquely  upwards  and 
to  the  left,  along  the  curvature  of  the  stomach,  as  far  as  the 
spleen ;  in  this  course  it  is  deeper  at  each  end  than  in  the 
middle,  and,  by  being  thus  bent,  forms  the  arch  of  the  colon. 

Above  the  arch  are  placed  the  liver  and  the  gall  bladder,  the 
stomach  and  the  spleen  :  and  below  is  the  small  intestine.  In 
front  lies  the  great  omentum ;  and  behind  is  a  fold  of  perito- 
neum, the  transverse  meso-colon,  which  attaches  it  to  the  back 
of  the  abdominal  wall,  and  contains  the  vessels  and  nerves. 

The  transverse  colon  is  more  moveable  than  any  other  part  of 
Seceof  largo  ^^^  large  intestine,  its  peritoneal  fold  allowing  it  to  be  raised  on 
intestine       the  margin  of  the  ribs.     Small  pieces  of  peritoneum,  containing 
fat,  the  appendices  epiplo^Ccce,  are  attached  along  it. 

The  d^cending  colon  (fig.  93,  *)  commences  below  the  spleen, 
and  reaches  to  the  left  iliac  fossa.  At  first  it  is  placed  deeply  in 
the  left  hypochondriac  region,  and  its  whole  course  is  deeper 
than  that  of  the  right  colon.  In  front  of  it  are  the  convolntions 
of  the  small  intestine  ;  and  beliind  are  the  diaphragm,  the  outer 
part  of  the  kidney,  and  the  quadratus  lumborum. 

This  part  of  the  intestine  is  smaller  than  either  the  right  or 
the  transverse  portion  ;  and  it  is  less  surrounded  usually  by  the 
peritoneum  fixing  it  to  the  abdominal  wall. 

The  sigmoid  flexure  of  the  colon  (fig.  92, ')  is  lodged  in  the 
left  iliac  fossa,  to  which  it  is  attached  by  a  fold  of  the  perito- 
neum, tlie  sigmoid  meso-colon,  but  it  often  extends  partly  into 
the  cavity  of  the  pelvis.  The  intestine  makes  two  turns  like  the 
letter  S,  and  has  obtained  its  name  from  that  circumstance.  Its 
extent  is  from  the  crest  of  the  hip  bone  to  the  junction  of  this  with 
the  sacrum,  where  it  ends  in  the  rectum.  It  is  concealed  by  the 
small  intestine,  which  is  directed  more  to  the  left  than  to  the 
right  side. 

The  rectum  is  the  termination  of  the  large  intestine,  which  is 
contained  in  the  pelvis :  it  will  be  examined  in  the  dissection 
of  that  cavity. 
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The  liver  (fig.  93,  *)  ia  situate  in  the  right  hypochondriac,  and  Position  of 
epigastric  regions,  and  reaches  slightly  into  the  left  hypochon-  *^®  ^^^^' 
driac.     Folds  of  peritoneum  (ligaments)  retain  it  in  place. 

The  upper  surface,  convex,  is  turned  to  the  vault   of  the  Surfaces : 
diaphragm,  and  is  divided  into  two  parts  by  the  suspensory  ^^^^ 
ligament;    the   right  portion,    more  prominent  than  the   left, 
reaches  to  the  level  of  the  fifth  intercostal  space.     The  under  and  under, 
surface  is  in  contact  with  the  stomach  and  the  duodenum,  with 
the  ascending  colon,  and  with  the  right  kidney  and  suprarenal 
body.     Attached   to  this  surface  is  a   fold  of  the  peritoneum 
(small  omentimi)  containing  the  hepatic  vessels. 

The  anterior  border  is  thin,    and  is  constantly   varying  its  Borders, 
position  to  the  wall  of  the  thorax  according  to  the  distension  of  '^**"*'' 
the  stomach,  and  the  position  of  the  body  and  the  diaphragm. 
This  edge,  except  a  small  part  near  the  xiphoid  cartilage,  lies  in 
adult  males  usually  within  tlie  margin  of  the  ribs,  but  in  women 
and   children  it   reaches   below  that  line.      The   gall  bladder 
projects  beyond  this  edge.     The  posterior  border  is  thick,  and  is  and  poste- 
connected  to  the  diaphmgm  by  certain  ligaments  or  folds  of  the    °'' 
peritoneum ;  it  lies  on  the  large  vessels  (aorta  and  cava)  and  on 
the  pillars  of  the  diaphragm. 

The  liver  changes  its  situation  with  the  ascent  and  descent  of  Position  Is 
the  diaphragm  in  respiration ;  thus  in  inspiration  it  descends,  S^j^J^n^ 
and  in  expiration  it  regains  its  former  level.     In  the  upright  and  ^7JJJ^"" 
sitting  postures  tliis  'liscus  descends  lower  than  in  the  horizontal 
condition  of  the  body ;  so  that  when  the  trunk  is  erect,  the 
anterior  bonier  may  be  felt  imdemeath  the  edge  of  the  ribs, 
but  when  the  body  is  reclined  it  is  withdrawn  within  the  margin 
of  the  thorax. 

The  connections  of  the  liver  with  the  surrounding  parts  may  and  by  dfs- 
be  changed  by  the  growth  of  tumours,  by  collections  of  fluid  in  !JJ!J^°  ^   ^^ 
the  chest  or  in  the  alxlomen,  or  by  constricting  the  space  for  its 
lodgment,  as  in  tight  lacing. 

The  gpleen  (fig.  93,  ^)  lies  deeply  in  the  left  hypochondrium,  situation  of 
between  the  stomach  and  the  ribs,  and  is  connected  by  perito-     ^^p®*'"- 
nenm  to  the  great  end  of  the  stomach  on  the  one  side,  and  to  the 
diaphragm  on  the  other.     Its  position  is  almost  vertical. 

The  outer  surface  is  convex  :  it  touches  the  diaphragm,  and  Surfaces, 
is  opposite  the  ninth,  tenth,  and  eleventh  ribs.     At  the  inner      ./ 

and  inner 

surface,  which  is  concave,  the  vessels  enter ;  and  to  it  a  fold  of 
peritoneum,  the  gastro-splenic  omentum,  is  attached :  the  part 
in  front  of  the  vessels  touches  the  stomach  ;  and  the  part  behind 
them  is  in  contact  with  the  left  cms  of  the  diaphragm,  the 
suprarenal  capsule,  and  the  tail  of  the  pancreas. 

Below  the  spleen  are  the  kidney  and  the  beginning  of  the  Below  it 
descending  colon.     When  the  stomach  is  distended  the  spleen  is 
somewhat  behind  it. 
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The  kidney  Bhoold  be  examined  on  the  left  side  of  the  hodr, 
80  that  the  duodenum  may  not  be  displaced.  In  order  that  it 
may  be  seen,  the  descending  colon  and  the  peritoneum  must  be 
separated  from  the  abdominal  wall. 

This  viscus  is  surroimded  with  fat,  and  is  situate  in  the 
lumbar  region  opposite  the  last  dorsal,  and  the  upper  two  or 
three  lumbar  vertebrae.  Its  position  is  somewhat  oblique,  and 
the  upper  end  is  nearer  than  the  lower  to  the  spinal  column. 

In  front  of  the  kidney  are  the  peritoneum  and  the  colon  ;  and 
behind  it  are  the  quadratus  lumborum  and  psoas  muscles,  with 
the  diaphragm  and  the  last  rib.  Above  each  kidney  and  resting 
on  it,  is  the  suprarenal  capsule ;  and  below  each  is  the  iliac  crest 
The  inner  border  looks  to  the  spine  and  receives  the  vesselB ; 
whilst  the  outer  border  projects  towards  the  abdominal  walL 

Sometimes  the  two  are  united  in  front  of  the  aorta,  and  form 
the  horse-shoe  kidney. 

Difference  on  opposite  sides.  The  right  kidney  is  placed  rather 
lower  than  the  left ;  it  reaches  as  high  as  the  lower  border  of 
the  eleventh  rib,  whilst  its  fellow  is  opposite  the  upper  border 
of  the  corresponding  rib.  In  front  of  the  right,  in  addition  to 
the  common  connections  before  specified,  is  the  duodenum  ;  and 
before  the  left  one  is  the  lower  end  of  the  spleen.  Above  the 
right  is  the  liver,  and  above  the  left  the  spleen. 

The  connections  of  the  pancreas  may  be  omitted  for  the  present. 
This  viscus  is  described  at  page  522. 
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THE   PERITONEUM. 

This  is  the  largest  serous  membrane  in  the  body.  Like  other 
membranes  of  the  kind  it  is  a  closed  sac  in  the  male,  but  in  the 
female  its  cavity  is  continuous  with  the  canals  of  the  Fallopian 
tubes.  One  part  of  it  lines  the  wall  of  the  ^abdomen  (parietal 
layer),  and  another  is  reflected  over  the  different  viscera  (visceral 
layer)  except  where  the  vessels  enter.  The  inner  siuface  is 
smooth ;  but  the  outer  is  rough,  when  it  is  detached  from  the 
parts  with  which  it  is  naturally  in  contact.  The  membrane 
forms  processes  or  folds  as  it  passes  from  viscus  to  viscus  along 
the  vessels  ;  and  the  folds  attaching  the  viscera  to  the  abdomincd 
wall  consist  for  the  most  part  of  two  layers,  one  on  each  side  of 
the  vessels. 

The  continuity  of  the  sac  may  be  traced  in  a  horizontal  and  a 
vertical  direction. 

Horizontal  circle  aronnd  the  abdomen.  The  membrane,  when 
followed  outwards  from  the  umbilicus,  surroimds  partly  the 
large  intestine  and  fixes  it  to  the  abdominal  wall.  From  the 
colon  it  may  be  traced  over  the  kidney  as  far  as  the  middle  line, 
irhere  it  is  reflected  along  the  front  of  the  vessels  supplying  the 
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small  intestine,  surrounds  the  intestine,  and  passes  back  to  the 
spine  along  the  same  vessels.  Lastly,  it  may  be  pursued  out- 
wards to  the  right  kidney,  and  the  colon  which  it  encircles  like 
the  left,  and  then  along  the  wall  of  the  alxlomeu  to  the  um- 
bilicus. 

The  piece  of  membrane  fixing  the  colon  on  each  side  to  the 
abdominal  wall,  is  named  meso-colou,  and  that  attaching  the 
small  intestine  is  the  mesentery. 

Vertical  circle  from  above  dowmcards.  From  the  liver  the  peri-  circle  from 
toneum  may  be  followed  along  the  vessels  at  the  imder  surface  abov«do^"»J 
to  the  upper  border  of  the  stomach,  one  piece  before  and  the 
other  behind  them,  and  the  two  forming  the  small  omentum. 
At  the  stomach  the  two  pieces  separate,  one  going  before,  and 
the  other  behind  it ;  but  beyond  that  viscus  they  are  applied  to  forms 
each  other  to  form  the  great  omentum  or  epiploon.     After  de-  **°*®°*"™' 
scending  in  contact  to  the  lower  part  of  the  abdomen  they  bend 
backwards   and  upwards,  separating   to  enclose  the   transverse 
colon  like  the  stomach,  and  they  are  then  continued  to  the  spine, 
giving  rise  to  the  transverse  meso-colon.     At  the  attachment  of 
the  transverse  meso-colon  to  the  abdominal  wall,  the  two  com- 
panion pieces  will  be  foimd  to  separate, — one  passing  upwards, 
the  other  downwards. 

Sometimes  in  the  fetus  and  child,  the  two  pieces  ascend  over  Different 
the  transverse  colon,  being  slightly  attacheil  to  it  and  the  trans-  ^J^j^"*^ 
verse  meso-colon,  as  high  as  the  pancreas  before  they  separate. 
In  that  case  the  descending  layer  forms  a  distinct  mesentery  for 
the  transverse  colon,  like  that  for  the  small  intestine. 

The  ascending  piece  is  continued  in  front  of  the  pancreas  and  amending 
the  pillars  of  the  diaphragm,  fonning  the  posterior  part  of  a    ^®'* 
pouch  behind  the  stomach,  and  blends  with  the  peritoneum  on 
the  under  surface  of  the  liver. 

The  descending  piece  or  layer  may  be  followed  from  the  trans-  descending 
verse  meso-cohm  over  the  duodenum  and  the  great  vessels  on  tonel^*** 
the  spine  (aorta  and  cava),  till  it  meets  with  the  artery  to  the 
small  intestine,  along  which  it  is  continued  to  form  the  mesen- 
tery, as  before  explained  in  tracing  the  peritoneum  in  a  circular 
direction. 

From  the  root  of  the  mesenteric  artery  the  peritoneum  de- inthepelTic 
flcends  to  the  pelvis,  and  covers  partly  the  viscera  in  that  cavity.  <^^*y» 
For  instance,  surrounding  the  upper  part  of  the  rectum,  it 
attaches  this  to  the  abdominal  wall  by  the  meso-rectum ;  next, 
it  is  continued  forwards  between  the  rectum  and  the  bladder  in 
the  male,  or  between  the  rectum  and  the  uterus  in  the  female, 
where  it  forms  a  pouch.  Thence  it  passes  from  the  pelvis  over 
the  back  and  sides  of  the  bladder. 

Lastly,  the  serous  membrane  is  continued   to  the  inguinal  on  the  front 
region,  where  it  presents  the  pouches  before  alluded  to  (p.  49  7\  ;  **'  abdomoa. 
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and  it  can  be  traced  upwards  on  the  wall  of  the  abdomen,  and 
over  the  diaphragm  and  upper  surfiace  of  the  liver  to  the  under 
Burface  of  that  viscus  in  front  of  the  vessels. 

Folds  of  the  Peritoneum.  After  tracing  the  continuity  of 
the  serous  sac  over  the  viscera,  the  student  is  to  learn  the  diief 
folds  or  processes  of  the  membrane  in  connection  with  the  ali- 
mentary tube.  The  pieces  of  the  peritoneum  fijdng  the  liver 
will  be  examined  afterwards  :  and  the  folds  on  the  viscera  of  the 
pelvis  will  be  seen  with  the  dissection  of  that  cavity. 

Folds  on  the  stomach.  The  processes  of  the  serous  membrane 
connected  with  the  stomach  are  named  omenta.  They  are  three 
in  number  : — one,  small  omentimi,  is  attached  to  the  upper 
curve ;  another,  great  omentum,  to  the  lower  curve ;  and  the 
third,  splenic  omentum,  is  fixed  to  the  great  end  of  the  viscus. 

The  small  or  gastro-hepatic  omentum  is  stretched  between  the 
under  surface  of  the  liver  and  the  upper  border  of  the  stomachy 
and  contains  the  vessels  and  nerves  of  the  liver.  It  is  formed 
by  two  pieces  of  peritoneum,  as  before  explained,  and  presents  a 
free  border  on  the  right  side.  Behind  it  is  the  space  called 
foramen  of  Winslow.  Its  lower  edge  is  fixed  to  the  small  curve 
of  the  stomach  ;  whilst  its  upper  border  is  attached  to  the  trans- 
verse fissure,  as  well  as  the  posterior  half  of  the  longitudinal 
fissure  of  the  liver,  blending  behind  with  the  left  lateral  ligament 
of  that  viscus. 

The  gastro-colic  or  great  omentum  is  the  largest  fold  of  the 
peritoneum,  and  consists  of  two  pieces,  which  are  continuous 
with  the  membrane  on  the  front  and  back  of  the  stomach.  It 
is  attached  above  to  the  spleen  and  the  lower  border  of  the 
stomach,  and  descends  in  front  of  the  large  intestine,  but  lower 
on  the  left  than  the  right  side  of  the  body.  At  the  lower  part 
of  the  abdomen  the  fold  is  bent  backwards,  and  returns  to  the 
spine,  the  pieces  of  which  it  is  composed  separating  and  enclosing 
the  transverse  colon. 

Between  its  layers  are  contained  some  fat,  and  vessels  and 
nerves ;  and  the  power  of  separating  the  one  layer  from  the 
other  diminishes  with  the  increase  of  the  distance  from  the 
stomach,  until  below  they  are  not  to  be  separated,  and  the  mem- 
brane they  form  is  thin  and  net-like. 

The  anterior  part  of  the  omental  fold  is  separated  from  the 
posterior  by  a  space  (bag  of  the  omentum),  which  extends  a 
varying  distance. 

Cavity  or  hag  of  the  great  omentum.  When  an  opening  is  made 
through  the  great  omentum  near  the  stomach,  and  this  viscus  is 
raised,  a  space  is  seen  to  extend  upwards  to  the  liver,  and  down- 
wards into  the  omentum.  This  is  the  omental  bag.  In  frtmt 
the  space  is  bounded  by  the  small  omentum,  the  stomach,  and 
the  anterior  part  of  the  great  omentum.     Behind  it  are  the  pos- 
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teiior  part  of  the  great  oiiifutum,  the  transverse  colon,  and  the 
transverse  meso-colon  with  its  ascending  layer.  Above  is  the 
liver ;  and  below  is  the  doubling  of  the  omental  fold. 

This   space   communicates  with    the   rest  of  the  peritoneal  Opens  into 
cavity,  through  the  hole  (foramen  of  Winslow),  behind  the  small  Sa^dV  by 
omentum.     If  the  sack  of  the  omentimi  were  perfect,  it  could  If^®"  "^ 
be  inflated  through  the  foramen ;  or  if  it  were  detached  from 
the  surrounding  parts,  it  could  be  drawn  through  the  same  hole 
into  the  general  bag  of  the  peritoneum. 

Supposing  the  sac  to  be  detached  and  drawn  out,  the  following  Parte 
parts  would  have  pieces  of  the  peritoneum  taken  from  them,  foi^l^ed  by 
viz.  the  small  omentum  (posterior  piece),  the  posterior  part  of  **• 
the  stomach,  the  great  omentum  (inner  piece),  the  upper  surface 
of  the  transverse  colon,  the  transverse  meso-colon  (upper  piece), 
the  pancreas,  the   spine,  and   the  jwsterior  part  of  the  liver. 
Should  this  piece  of  peritoneum  be  removed,  there  is  not  any 
membrane  to  prevent  the  vessels  reaching  the  different  viscera  ; 
and  it  may  be  readily  conceived  how  the  peritoneum  could  be 
replaced  over  the  viscera,  and  around  the  vessels  without  being 
prorated  by  them. 

The  forainei^  of  JFinslow  is  the  space  behind  the  small  omen-  Fonunen  of 
timi,  through  which  the  bag  of  the  great  omentum  opens  into 
the  general  cavity  of  the  peritoneum.  In  front  of  it  is  the 
small  omentum,  and  behind  are  the  vena  cava  and  the  spine. 
Above  it  is  the  liver  (lobulus  Spigelii),  and  below  is  the  duode- 
num. Should  this  hole  be  closed,  a  dropsical  effusion  would  be 
confined  to  the  sac  of  the  omentum. 

The  splenic  omentum  reaches  from  the  great  end  of  the  stomach  Splenic 
to  the  concave  surface  of  the  spleen,  and  does  not  consist  usimlly  o'^e'*^"^^- 
of  two  strata  or  pieces,  like  the  other  omenta.     It  covers  the 
TesselB  passing  between  the  two  viscera,  and  is  continued  infe- 
riorly  into  the  great  omentum. 

Folds  on  the  large  intestine.  The  large  intestine  is  connected  Peritoneum 
to  the  wall  of  the  aMomen  by  folds  of  the  peritoneum  (meso-  JilJ^^tw"- 
colic),  which  are  formed  of  two  pieces  like  the  other  processes,  tiue  fomw 
Each  part  of  the  colon  has  a  separate  meso-colon  attaching  it : 
thus  there  is  an  ascending,  a  transverse,  a  descending,  and  a 
sigmoid  meso-colon.     The  ca}cum  is  fixed  by  a  meso-cax;um,  and 
the  rectimi  by  a  meso-rectum. 

The  meso-ccecum  attaches  the  caput  caecum  coli  to  the  right  meso- 
iliac  fossa.     Usually  the  peritoneum  does  not  surroimd  the  gut  *^*^"'" » 
so  as  to  form  a  fold  behind  it,  but  in  some  bodies  the  serous 
membrane  does  give  a  suspensory  process  to  this  part  of  the 
intestine. 

By  the  ascending  and  the  descending  meso-colon  the  ascending  ascendine, 
and  the  descending  part  of  the  colon  are  kept  in  place.     In  ^*^!^}[; 
these  folds,  as  in  that  of  the  caM^um,  the  peritoneum  docs  not 
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commonly  surround  the  intestine,  though  it  may  meet  behmd 
and  form  processes  of  some  length. 

The  upper  end  of  the  left  colon  has  a  distinct  fold  (pleuio- 
colic,  Phcebus),  fixing  it  to  the  wall  of  the  abdomen.  Attached 
by  a  wide  part  to  the  diaphragm  opposite  the  eleventh  or  tenth 
rib,  it  passes  transversely  below  the  spleen,  and  forms  the  Iowa 
boundary  of  a  hollow  in  which  the  spleen  rests. 

The  transverse  meschcolon  is  a  more  perfect  fold  than  either  of 
the  others  connected  with  the  laige  intestine,  and  serves  as  a 
partition  between  the  small  intestine  and  the  stomach,  liver,  and 
spleen.  By  one  side  it  is  fixed  to  the  colon,  and  by  the 
other  side  to  the  abdominal  wall  below  the  pancreas.  It  is 
formed  of  two  layers  of  peritoneum,  as  before  said,  which  enclose 
the  vessels  of  the  colon. 

The  sigrnoid  rmso-coUm  is  a  long  process  of  the  serous  mem- 
brane, and  attaches  the  sigmoid  flexure  of  the  colon  to  the  left 
iliac  fossa. 

The  meso-rectum  contains  the  hsemorrhoidal  vessels,  and  con- 
nects the  rectum  to  the  front  of  the  sacrum. 

Small  processes  of  the  peritoneum  are  attached  along  the 
tube  of  the  great  intestine,  chiefly  to  the  transverse  colon ;  they 
are  the  appendices  epiploUccBy  and  contain  fat. 

Folds  of  the  small  intestine.  The  small  intestine  is  not  enve- 
loped by  the  peritoneum  after  the  same  manner  through  all  its 
extent.  For  whilst  the  jejunum  and  ileum  are  attached  to  the 
abdominal  wall  by  one  fold  (mesentery),  the  duodenum  has 
special  connections  with  the  serous  membrane. 

Serous  covering  of  the  duodenum.  The  first  part  of  the  duode- 
num is  surrounded  by  peritoneimi,  like  the  stomach.  The 
second  jmrt  is  covered  only  in  front.  And  the  last  part,  which 
crosses  the  aorta,  is  but  slightly  in  contact  with  the  serous 
membrane :  for  it  lies  at  first  between  the  strata  of  the  trans- 
verse meso-colon,  and  then  beneath  the  superior  mesenteric 
vessels. 

Fold  of  the  jejunum  and  Ueum,  The  mesentery  supports  the 
rest  of  the  small  intestine,  and  is  stronger  than  any  other  piece 
of  the  serous  membrane.  Its  inner  end  is  narrow,  and  is 
attached  to  the  spine  from  the  left  side  of  the  second  lumbar 
vertebra  to  the  junction  of  the  right  hip  bone  with  the  sacnun. 
The  other  end  of  the  fold  is  wide,  and  is  connected  with  the 
intestine.  Between  its  two  layers  are  the  superior  mesenteric 
vessels  and  nerves,  with  lymphatic  glands  and  lacteals. 

Ligaments  of  the  liver.  The  reflections  of  the  peritoneum 
between  the  liver  and  the  wall  of  the  abdominal  cavity  are 
named  ligaments.  Along  the  upper  part  is  a  suspensory  fold 
containing  the  obliterated  umbilical  vein ;  and  there  is  a  coro- 
naiy  ligament  along  the  posterior  border. 
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The  suspensory  or  falciform  ligament  is  placed  between  the  QnBptmmiff 
upper  convex  surfaot  of  the  liver  and  the  parietes  of  the  abdo-  ^^8*™®°*' 
men.     It  is  falciform  in  shape  ;  and  in  the  recumbent  position  Shape. 
of  the  body,  its  base  looks  forwards,  and  apex  backwards.     The 
lower  border  is  concave,  and  is  attached  to  the  liver ;  whilst  the  Attach- 
upper  border  is  convex,  and  is  connected  to  the  abdominal  wall 
on  the  right  side  of  the  linea  alba,  and  to  the  under  part  of  the 
diaphragm.     In  its  base  or  free  part  is  contained  the  remains  of  Contains 
the  umbilical  vein,  which  is  named  the  round  ligament.  ment 

This  fold  allows  the  passage  of  the  umbilical  vein  to  the  liver  How 
without  piercing  the  peritoneum ;  and  with  a  little  care  the  '°™*®^' 
dissector  will  be  able  to  detach  the  serous  membrane  from,  the 
vein,  and  to  trace  it  continuously  upwards  on  each  side  into  the 
suspensory  ligament. 

The  coronary  ligament  is  a  short  but  wide  process  of  the  peri-  Coronary 
tonenm,  which   connects  the  hinder  part  of  the  liver  to  the  "fi^*"^®^' 
diaphragm.     It  reaches  all  across  the  liver,  but  at  each  side  it 
Is  enlarged,  and  forms  a  triangularly-shaped  piece;    to  these 
larger  pieces  of  it  the  terms  right  and  left  lateral  ligaments  have 
been  applied. 

The  left  lateral  ligament  is  attached  to  the  liver  above  the  giTes  rise  to 
edge  of  the  left  lobe,  and  is  formed  by  two  pieces  of  peritoneum,       ^^ 
which  are  in  contact ;  it  lies  in  front  of  the  CBsophagean  opening 
in  the  diaphragm. 

The  right  lateral  ligament  lies  deeply  in  the  hypochondriac  right  lateral 
legjon,  in  Iront  of  the  vena  cava  inferior.     It  consists  of  two  ^8*™«°^ 
pieces  of  peritoneum  like  the  other. 

MESENTERIC   VESSELS   AND   SYMPATHETIC   NERVE. 

Directions,    The  vessels  and  nerves   (mesenteric)  which  are  Examine 
distributed  to  the  greater  part  of  the  alimentary  tube,  may  be  Sto^une. 
fixst  dissected.     After  these  have  been  examined,  and  the  con* 
nections  of  the  aorta  and  vena  cava  have  been  learnt,  most  of 
the  intestine  can  be  taken  out  to  give  room  for  the  display  of 
the  viscera  in  the  upper  part  of  the  abdomen. 

Mesenteric  Vessels.  The  superior  and  inferior  mesenteric  veeaeis  of 
siteries   are   two  large  visceral   branches  of  the  aorta,  which  ^to^ine. 
supply  the  intestine,  except  a  part  of  the  duodenum  and  the 
lower  extremity  of  the  rectum.     Each  is  accompanied  by  a  vein, 
and  by  a  plexus  of  nerves  of  the  same  name  derived  from  the 
ijnqMithetic. 

Dissectuyfu  For  the  dissection  of  the  superior  mesenteric  vessels  Di««ecti«in  of 
snd  nerves,  the  great  omentum  and  the  transverse  colon  are  to  "«P«no»* . 
be  placed  on  the  margin  of  the  ribs  (fig.  91),  and  one  layer  ' 

(anterior)  of  the  mesentery  is  to  be  removed.     Whilst  tracing 
the  branches  of  the  artery  to  the  small  intestine  the  student  will 
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meet  with  corresponding  veins,  and  with  offsets  of  the  sympa- 
thetic nerve  on  the  arteries  :  these  last  are  removed  in  cleaning 
the  vessels.  Mesenteric  glands  and  a  few  lacteal  vessels  will 
come  into  view  at  the  same  time. 

The  branches  from  the  right  side  of  the  vessel  to  the  large 
intestine  are  to  be  next  followed. 

After  all  the  branches  have  been  cleaned,  the  trunk  of  the 
artery  should  be  traced  back  beneath  tlie  pancreas  (') ;  and  the 
plexus  of  nerves  surrounding  it  should  be  defined. 

The  superior  mesenteric  artery  (fig.  91,  a)  supplies  branches 
wholly  to  the  small  intestine  beyond  the  duodenal  part,  and 
to  half  the  large  intestine,  viz.  as  far  as  the  end  of  the  transverse 
colon  (*). 

Arising  from  the  aorta  near  the  diaphragm,  the  vessel  is 
directed  downwards  between  the  layers  of  the  mesentery,  where 
it  forms  an  arch  with  the  convexity  to  the  left  side,  and  termi- 
nates in  offsets  to  the  coacum  and  the  end  of  the  smtdl  intestine. 

At  first  the  ai-tery  lies  beneath  the  pancreas  and  the  splenic 
vein  ;  and  as  it  descends  to  the  mesentery  it  is  placed  in  front 
of  the  duodenum  and  the  left  renal  vein.  This  vessel  is  sur- 
roimded  by  the  mesenteric  plexus  of  nerves,  and  is  accompanied 
by  the  vein  of  the  same  name. 

Branches,  Whilst  the  vessel  is  covered  by  the  pancreas  it  gives 
a  small  branch  to  that  body  and  the  duodenum.  Its  other 
branches  are  intestinal :  those  from  the  left  or  convex  side  of 
the  vessel  (rami  intestinales)  are  furnished  to  the  jejunum  and 
ileum  ;  and  those  from  the  opposite  side  supply  the  colon,  and 
are  named  colic  arteries. 

The  jHmcreatico-duodeiial  branch  (inferior)  is  of  small  size 
(fig.  91,  e)  ;  and  after  giving  twigs  to  the  pancreas,  extends  from 
left  to  right  along  the  concavity  of  the  duodenum,  and  anasto- 
moses with  the  other  duodenal  branches. 

The  intestinal  branches  to  the  jejimum  and  ileum  {a)  are  about 
twelve  in  number,  and  pass  from  the  left  side  of  the  artery 
between  the  layers  of  the  mesentery  to  their  destination.  About 
two  inches  from  their  origin  or  sooner  the  branches  bifurcate, 
and  the  resulting  pieces  unite  with  similar  offsets  from  the  col- 
lateral arteries  so  as  to  form  a  series  of  arches.  From  the  con- 
vexity of  the  arches  other  branches  take  origin,  which  divide 
and  unite  in  the  same  way.  This  process  is  repeated  four  or 
five  times  between  the  origin  and  the  distribution  of  the  intes- 
tinal arteries,  but  at  each  branching  the  size  of  the  vessels 
diminishes.  From  the  last  set  of  arches  twigs  are  sent  to  the 
intestine  on  both  aspects  of  the  tube,  and  anastomose  round  it 
supplying  the  structure. 

The  branches  to  the  large  intestine  are  three  in  number,  ileo- 
colic, right  colic,  and  middle  colic  arteries. 
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The  Uetxotie  artcij  (i)  arise 
inesenteric  truuk.     It  duscenda  ti 


from  the  right  side  of  the  ii«mioI[o 
the  cawum,  and  divides  into^™"'' 


bTonches  that  encircle  the  head  of  the  colnn.      A  duscending  ™da  un 
offiet  it  distributed  to  tlie  lower  part  of  the  ileum,  and  to  the 
vacam  and  veninform  a{>]>endix  ;  whilst  an  aseendiiig  offset  eiip- 
pliea  the  beginning  of  the  ascending  colon,  and  anastomoses  with 
the  right  colic  artery. 

The  rvjht  cdic  arlenj  (c)  in  commonly  an  offset  of  the  pic-Rj^itP 
ceding,  instead  of  a  separate  branch  from  the  trunk.  Its  course  is  ^Mh 
to  the  right  or  ascending  colon.  Near  the  intestine  it  divides  in^j  cuio 
into  an  ascending  and  a  defending  piece,  which  onostumose  with 


*  Saperior  meseDleric  artvt?  and  its  branches. — 1  to  2.  Jcjuniun  and 
ikoDL  St«6.  CoIdq.  7.  Fnncrctis.  A.  Trunk  of  the  superior  mexen- 
teiic  arter;.  a.  a.  Intestinal  brancben  fmm  the  left  side,  b.  Ilco^colic 
bnnch.    c  Bight  colic  bnmch.     d.  Middle  colic  branch. 
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the  ileo-colic  artery  on  the  one  side,  and  the  middle  colic  on  the 
other.     This  artery  gives  ramifications  to  the  ascending  colon. 

The  middU  colic  branch  (d)  springs  from  the  upper  part  of  the 
superior  mesenteric  artery,  opposite  the  transverse  mesocolon. 
Entering  between  the  layers  of  that  fold,  the  vessel  divides  into 
two  large  diverging  branches : — ^the  right  branch  anastomoses 
with  the  artery  to  the  ascending  colon,  and  the  left  inosculates 
on  the  descending  colon  with  a  branch  (left  colic,  fig.  92,  e)  of  the 
inferior  mesenteric  artery.  The  intestinal  twigs  to  the  transverse 
colon  are  supplied  from  the  two  terminal  pieces ;  but  before 
entering  the  gut  they  are  united  in  arches  like  those  to  the  small 
intestine.  ' 

The  superior  mesenteric  vein  (fig.  93,  e)  commences  in  that  part 
of  the  intestinal  tube  to  which  the  artery  is  distributed.  Its 
radicles  unite  into  one  trunk,  which  accompanies  the  aiteiy 
beneath  the  pancreas,  and  there  joins  the  splenic  vein  to  form  the 
vena  portce. 

The  mesenteric  lymjihatic  glands  are  numerous  between  the 
layers  of  the  mesentery.  An  upper  group  lies  by  the  side  of  the 
artery,  and  contains  the  largest  glands ;  and  a  lower  group  near 
the  intestine  is  lodged  in  the  intervals  between  the  branches. 

Along  the  side  of  the  ascending  and  the  transverse  colon  are 
a  few  other  small  lymphatic  glands,  meso-colvc^  which  receive 
the  lymphatics  of  the  large  intestine. 

The  lactiferous  or  chyliferous  vessels  of  the  small  intestine, 
and  the  lymphatics  of  the  part  of  the  large  intestine  supplied  by 
the  superior  mesenteric  artery,  pass  through  the  mesenteric  glands 
in  their  course  to  the  thoracic  duct. 

Dissection,  By  drawing  the  small  intestine  over  to  the  right 
side,  the  dissector  will  observe  the  inferior  mesenteric  artery  on 
the  front  of  the  aorta  a  little  above  the  bifurcation  (fig.  92). 
The  peritoneum  should  be  removed  from  it,  and  the  branches 
should  be  traced  outwards  to  the  remaining  half  of  the  large 
intestine  :  a  part  of  the  artery  enters  the  pelvis,  but  this  will  be 
dissected  afterwards.  On  the  artery  and  its  branches  is  the  in- 
ferior mesenteric  plexus  of  nerves. 

The  mesenteric  vein  is  to  be  followed  upwards  away  from  the 
trunk  of  the  artery  to  its  junction  with  the  splenic,  or  with  the 
superior  mesenteric  vein. 

On  the  aorta  the  dissector  will  meet  with  a  plexus  of  nerves 
which  is  to  be  left  uninjured. 

The  inferior  mesenteric  artery  (fig.  92,  rf)  supplies  branches  to 
the  part  of  the  large  intestine  beyond  the  transverse  colon ;  and 
communicating  with  the  superior  mesenteric,  assists  to  maintain 
the  chain  of  anastomoses  along  the  intestinal  tube. 

This  vessel  is  of  smaller  size  than  the  superior  mesenteric,  and 
anses  from  the  aorta,  from  one  to  two  inches  above  the  bifdrca- 


INFEBIOB  MESENTEBIC  VESSELS. 


.     At  first  the  vessel  descends  on  the  aorta,  and  c 

eommoD  iliac  aiteiy  as  it  coiuses  to  the  pelvis,  t 
ichea   for  the    rectum 
tenor  hasraoixhoidal).  ^*  ^' 

following  branch^  are 
iibed  bf  it  to  the 
ending  colon  and  the 
toid  flexnre. 
lie  left  colie  artery  (e) 
adi  in  front  of  the  left 
i^,  and  divides  into 
icending  and  a  deacend- 
branch  for  the  supply 
be  descending  colon. 
he  aK«Dding  offset  it 
tomoees  with  the 
He    colic   branch    of 

anperior    mesenteric 

lie  liffmoid  artery  (/) 

iatrihuted  to  the  sig- 

1     flexure.        Passing 

Mt    trans versely    out- 

!■     it     divides     into 

leliea    which     anaato- 

a  alMve  with  the  pre- 

Dg  coUc   branch,  and 

W    with   the    hiemop- 

daL     Here,  aa  in  the  rest  of  the  intestinal  tube,  arches  a 

led  by  the  arteries  liefore  they  reach  the  intestine. 

be  luperior  tusjitorrhoidai  artery  (g)  enters  between  the  layers  Bnuich  to 

be  mMo-rectum,  and  is  diatributed  to  the  lower  part  of  the  '*'''"'''■ 

t  intestine  ;    it  will   be   described  in  the  dissection  of  the 
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great  intestine  to  which  its  companion  artery  is  distributed,  JJ 
ascends  along  the  psoas  muscle,  away  from  the  artery,  t 
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Kttfetior  mesenteric  artery  and  its  branches. — 1  to  4.  Left  h^  of  the 
I.  G.  Sm^  intestine,  fl.  Fancreas.  iJ.  Inferior  meaenteric  aiterj. 
A  «oIic  branch,  /,  Sigmoid  bnncli.  g.  Saperior  hnmorrhoidal 
^     a  to  t  Buperior  mesenteric  aitei;  and  it*  branchM  ai  in  &t  3^> 
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the  sigmoid  flexure.     The  lymphatics  from  the  intestine,  after 
passing  through  those  glands,  enter  the  left  lumbar  ljn^>hatic 
glands. 
Some  Sympathetic  Nerve.  The  following  plexuses  of  the  sympa- 

the's*^^-  ^^6^^<^)  viz.,  superior  mesenteric,  aortic,  spermatic,  inferior  mesen- 
thoUc  to  the  teric,  and  hypogastric,  are  to  be  seen  with  the  vessels  :  they  are 
derived  from  the  solar  plexus  beneath  the  stomach.     The  re- 
maining portion  of  the  sympathetic  nerve  in  the  abdomen  will 
be  subsequently  referred  to. 

Dissection,  On  the  two  mesenteric  arteries  the  dissector  will 
have  made  out  already  the  plexuses  of  nerves  distributed  to  the 
intestinal  tube  beyond  the  duodenunL 

He  has  now  to  trace  on  the  aorta  itself  the  connecting  nerves 
between  the  mesenteric  plexuses.  By  taking  the  peritoneum 
from  the  aorta  between  the  mesenteric  vessels,  the  aortic  plexus 
will  appear.  From  the  upper  part  of  this  plexus  an  offset  is  to 
be  followed  along  the  spermatic  artery ;  this  may  be  done,  on 
the  left  side,  where  the  vessel  is  partly  laid  bare. 
Hypogastric  By  removing  the  serous  membrane  from  the  front  of  the 
sacrum,  and  following  downwards,  over  the  iliac  arteries,  the 
nerves  from  the  aortic  plexus  and  the  lumbar  ganglia,  the  dis- 
sector will  arrive  at  the  hypogastric  plexus  of  the  pelvis  opposite 
the  top  of  the  sacrum. 

The  superior  mesenteric  plexus  is  a  large  offset  on  the  mesenteric 
artery  and  its  branches,  and  is  distributed  to  the  same  extent  of 
the  intestinal  tube  as  the  vessel.  The  nerves  surround  closely 
the  artery  with  a  sheath,  and  are  covered  at  first  by  the  pancreas. 
In  the  mesentery  some  of  the  nerves  leave  the  arteries  near  the 
intestine,  and  divide  and  communicate  with  others  before  enter- 
ing the  gut. 

Branches.  The  secondary  plexuses  are  the  same  as  the  ofBsets 
of  the  artery,  viz.,  intestinal  nerves  to  the  small  intestine ;  and 
an  ileo-colic,  a  right  colic,  and  a  middle  colic  plexus  to  the  large 
intestine. 

The  aortic  plexus  is  the  network  of  nerves  covering  the  aorta 
below  the  superior  mesenteric  artery.  Superiorly  it  is  con- 
tinuous with  the  solar  plexus ;  and  inferiorly  it  ends  on  each 
side  in  branches,  which  cross  the  common  iliac  artery,  and  enter 
the  hypogastric  plexus  of  the  pelvis.  From  it  offsets  are  fur- 
nished to  the  tw^o  visceral  branches  of  the  aorta  below  the  renal 
and  superior  mesenteric  trunks,  viz.,  to  the  spermatic  and  in- 
ferior mesenteric  arteries. 

The  aortic  plexus  is  stronger  on  the  sides  than  on  the  front  of 

the  aorta,  in  consequence  of  its  receiving  accessory  branches  from 

the  lumbar  ganglia,  especially  the  left.     At  the  upper  part  the 

plexus  seems  to  be  derived  from  an  offset,  on  each  side  of  the 

aortOf  which  is  connected  with  the  solar  and  renal  plexuses. 
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«  i'XXK(  TloXS    (»!•    'ill::    An;;TA    AM)    (  AVA. 

Tile  speruuUic  plexus  is  iorined  by  roc^ts  fiuiii  both  the  aortic  Si>onnatic 
and  the  renal  plexna.     The  nerves  from  it  run  on  the  spermatic  ^  ^*^* 
urtery  to  the  testicle ;  and  in  the  cord  they  join  other  filaments 
on  the  vas  deferens. 

In  the  female,  the  ner\'e8  on  the  ovarian  (spermatic)  artery  in  female. 
are  supplied  to  the  ovary  and  the  uterus. 

The  inferior  nvtsenkric  plexus  sun-ounds  the  trunk  and  branches  Inferior 
of  the  artery  of  the  same  name,  and  Hui)plies  the  part  of  the  S^^^"^**^ 
intestinal  tube  to  which  the  artery  is  distiibuted.     This  plexus 
is  furnished  from  the  left  part  of  the  aortic  ])lexiis ;  and  the 
nerves  compo-sing  it  are  whiter  and  larger  thjm  in  either  of  the 
preceding  offsets  of  the  sympathetic.     Near  the  intestine  (sigmoid  Nerves  join 
flexure)  the  brancliiug  of  the  ner>Ts,  and  the  union  of  contiguous  vomou'! 
twigs,  are  well  marked. 

J^ranches,  The  following  secondary  plexuses  are  named  from  SecondAry 
the  arteries  they  accompany,  viz.,  the  left  colic,  the  sigmoid,  and  i^o*^*^«- 
the  superior  hsemorrhoidal  plexus :  they  ramify  on  the  vessels, 
and  have  a  like  distribution. 

On  the  intestijial  tulje  the  ner\'es  of  one  plexus  join  those  of  Union  of  the 
another.     Thus  the  superior  mesenteric  imites  at  the  one  end  fhrintoiti- 
with  the  nerves  to  the  duodenum,  and  at  the  other  with  the  J"^  tube. 
nerves  to  the  large  intestine  from  the  inferior  mesenteric  plexus. 
And  the  inferior   mesenteric  nerx-^es  communicate  below  with 
branches  to  the  rectum  from  the  pelvic  plexus. 

The  kifpogcLstric  plexus,  or  the  large  prevertebral  centre  for  the  Hypouastric 
supply  of  sympathetic  nerves  to  the  viscera  of  the  pelvis,  is  ^  ®'^"*' 
situate  in  front  of  the  upper  part  of  the  sacrum  and  beneath  the 
peritoneum.      It  ia  developed  more  on  each  side  than  in  the  Situation. 
centre ';  and  the  nen^^cs,  which  are  large  and  flat,  have  a  plexi- 
foim  arrangement,  but  without  any  ganglionic  masses  on  them. 

By  its  upper  part  tlie  plexus  receives  on  each  side  the  nerves  '^  **  ao«^c 
on  the  aorta ;  and  it  is  joined  by  some  filaments  from  one  or  ends ; 
two  of  the  up|>er  sacral  ganglia.  Inferiorly  the  plexus  ends  in  and  ftt>m  it 
two  parts,  right  and  left,  the  last  being  the  largest :  each  is  ^^^Jo^i^l 
continued  forwards  by  the  side  of  the  internal  iliac  artery  to  the  vie  visccTtt. 
pelvic  plexus  of  the  same  side  and  the  viscera. 

CONNECTIONS    OP   AORTA   AND   VENA    CAVA. 

The  connections  of  the  abdominal  aorta  and  the  vena  cava  may  ^"^^^imj^a 
be  next  learnt,  before  the  viscera  are  removed  from  the  body.        and  cava. 

Dissection,  The  part  of  the  abdominal  aorta  below  the  origin  Dtsacctiim 
of  the  superior  mesenteric  artery  has  been  laid  bare  by  the  pre-  **  ^^^* 
vious  dissection.     To  see  the  vessel  higher  up,  it  will  be  necessary 
to  detach  the  great  omentum  from  the  stomach,  without  injuring 
the  gastro-epiploi'c  artery ;  and  after  raising  the  stomach  and  the 
spleen,  to  remove  the  peritoneum  from  the  surface  of  the  pancreas. 
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DISSECTION  OP  THE  ABDOMEN. 

A  short  arterial  tnmk  (coeliac  axis)  above  the  pancreas  is  not  to 
cleaned  now,  otherwise  the  nerves  about  it  would  be  destroys 

The  vena  cava  on  tlie  right  side  of  the  aorta  may  be  lollon^^^ 
as  far  as  the  posterior  border  of  the  liver,  where  it>disappea»xu 
The  connections  of  its  upper  part  can  be  better  observed  aHE^f 
the  dissection  of  the  vessels  of  the  liver. 

The  aorta  enters  the  abdomen  between  the  pillars  of  the  dla- 
phra^,  and  divides  into  iliac  arteries  opposite  the  left  side  of 
the  fourth  lumbar  vertebra.     At  the  beginning  the  vessel  occu- 
pies the  middle  line  of  the  spine,  but  it  graduallj  inclines  to  tbe 
left  as  it  descends. 

In  the  abdomen  the  aorta  lies  behind  all  the  viscera,  but  it  u 
crossed  more  immediately  by  the  pancreas  and  duodenum.  Its 
connections  are  the  following :  at  first  it  is  covered  by  the  solar 
plexus,  and  by  the  pancreas  and  the  splenic  vein ;  still  lower 
(beyond  the  superior  mesenteric  artery)  by  the  left  renal  vein 
and  the  duodenum ;  and  thence  to  its  termination  by  the  peri- 
toneum and  the  aortic  plexus.  The  vessel  lies  on  the  lumbar 
vertebrte,  with  the  pillars  of  the  diaphragm  embracing  it  at  the 
beginning.     To  its  right  side  is  the  vena  cava. 

Its  branches  are  furnished  to  the  viscera  and  the  wall  of  the 
abdomen,  but  these  will  be  enumerated  further  on. 

The  venfi,  cava  inferior  commences  on  the  right  side  of  the  fifth 
limibar  vertebra  by  the  union  of  the  common  iliac  veins,  and 
reaches  from  that  spot  to  the  heart. 

This  venous  trunk  is  placed  on  the  right  side  of  the  vertebral 
column.  It  lies  close  to  the  aorta,  and  is  concealed  by  the  same 
viscera  as  high  as  the  cms  of  the  diaphragm ;  but  above  that 
spot  it  is  inclined  away  from  the  artery,  and  ascending  on  the 
right  of  the  eras  of  the  diaphragm,  is  imbedded  in  the  posterior 
part  of  the  liver  for  an  inch  or  more.  Lastly,  it  leaves  the 
abdomen  by  an  aperture  in  the  tendinous  centre  of  the  diaphragm, 
on  the  right  of  the  aortic  opening. 

Its  connections  with  vessels  are  not  the  same  as  those  of  the 
aorta.  Beneath  it  are  the  right  lumbar,  renal,  capsular,  and 
diaphragmatic  arteries,  and  crossing  over  it  below  the  kidney 
is  the  spermatic.  Superficial  to  it  beneath  the  pancreas  is  the 
beginning  of  the  vena  porta).  Offsets  of  the  solar  plexuB  of 
nerves  descend  on  it,  as  on  the  aorta. 

The  vena  cava  is  joined  by  branches  from  some  of  the  viscera, 
and  by  others  corresponding  with  branches  of  the  aorta  supplied 
to  the  parietes  of  the  abdomen. 


CONNECTIONS  OF  THE  DUODENUM  AND  PANCREAS. 


Directions.  The  situation  and  the  coimections  of  the  duodenum 
and  pancreas  should  be  looked  to  next. 


(■()N.\K(  Tioxs  (.r  'r;ii:  i)('(>i»r.vrM  and  rvNt  uka<.  .vji 

]>utscction.  To  see  .satisfactorily  the  duixli'iiuiii  ami  the  j)ancreas  Remove 
the  intestinal  tube,  beyond  the  duodenam,  is  to  be  removed  in  ^^**^^"° 
the  following  way : — a  double  ligature  is  to  be  placed  on  the 
upper  part  of  the  jejunum,  another  on  the  lower  end  of  the  sig- 
moid flexure  of  the  colon,  and  the  gut  is  to  be  cut  through  at  the 
points  at  which  it  is  tied.  The  detached  piece  of  the  intestinal 
tube  is  to  be  taken  away  by  cutting  through  tlie  vessels  and  the 
peritoneum  connecting  it  to  the  wall  of  the  abdomen ;  after  it 
has  been  separated,  it  is  to  be  set  aside  fur  future  study  whilst 
the  body  is  turned. 

To  render   the   remaining   viscera   fit    for   examination,  the  to  soe  the 
student  should  moderately  inflate  the  stomach  and   duodenum    "       *"°* 
from  the  cut  extremity  of  the  latter,  and  remove  the  loose  peri- 
toneum and  the  fat ;  w^liilst  cleaning  them,  he  should  be  careful 
of  the  vessels  and  nerves. 

On  turning  upwards  the  stomach  the  pancreas  may  l)e  traced  and  i»n- 
Ixom  the  spleen  on  the  one  hand  to  the  duodeimm  on  the  other ; 
and  on  raising  the  duoilenum,  the  commcm  bile  duct  may  be 
found  posteriorly  l>etween  the  intestine  and  the  head  of  the  pan- 
creas. 

Duodenum  (fig.  98,  rf).  The  first  part  of  the  small  intestine,  Extent  of 
or  the  duodenum,  begins  at  the  pyloric  end  of  the  stomach,  and  duodenum : 
crossing  the  spinal  colunm,  ends  on  the  left  side  of  the  second 
lumbar  vertebra.     It  makes  a  curve  around  the  head  of  the  pan- 
creas, and  occupies  the  right  h^'pochondriac,  right  lumbar,  and  course  and 
umbilical  regions  of  the  abdomen.     Its  peritoneal  covering  is  "* 

incomplete  and  peculiar   (p.    512).     From  its  winding  course  DiviBion. 
around  the   pancreas  it  is  divided  into  three  parts — superior 
transverse,  vertical,  and  inferior  transverse. 

The  tuperior  transverse  part  is  free  and  moveable,   like  the  ^"t  port  is 
stomach ;  it  me&sures  about  two  inches  in  length,  and  is  directed  and  is   ' 
from  the  pylorus  to  the  neck  of  the  gall  bladder,  ascending  """'eabie. 
slightly  in  its  progress  from  the  one  point  to  the  other.     In 
front  it  is  overlapped  by  the  liver,  as  well  as  by  the  gall  bladder 
when  this  is  distended ;  and  l>ehind  it  are  the  bile  duct  and  the 
vena  poitse. 

The  vertical  part  is  fixed  almost  immoveably  by  the  peritoneum  Second  port 
and  the  pancreas.     It  is  nearly  three  inches  in  length,  and  de-       *    ' 
seends  from  the  gall  bladder  as  far  as  the  thinl  lumbar  vertebra. 
Superficial  to  this  part  is  the  right  bend  of  the  colon  ;  and  and  rests  ou 
beneath  it  are  the  kidnev  and  its  vessels.     On  its  inner  side  is     *       *^* 
the  head  of  the  pancreas,  with  the  common  bile-duct.    The  ducts 
of  the  pancreas  and  liver  pour  their  contents  into  this  piece  of 
the  duodenum. 

The  ififerioT  transverse  part  is  the  longest  of  the  three,  and  The  third 
is  continued  across   the  spinal  column  to  end  in  the  jejunal  ^ig«8t,  (uid 
portion  of  the  small  intestine.    As  it  crosses  the  spine,  it  aaci&\id&  ^  turt't«Mk», 
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from  the  third  to   the  level   of  the  second  lunibar   verteb 
and  lies  between   the  layers  of  the  transverse  meso-colic  f( 
of  the  peritoneum.     It  has  the  following  connections  with  p 
around : — 

In  front  of  it  are  the  superior  mesenteric  vessels  with  th 
plexus  of  nerves.     Beneath  it  lie  the  aorta  and  the  vena  ca 
with  the  pillars  of  the  diaphragm  ;  and  sometimes  the  left 
vein  is  between  it  and  the  aorta.     Above  it  is  the  pancreas. 

Pancreas   (fig.  98,  * ).  The  pancreas  is  situate  behind 
stomach,  and  has  numerous  and  complicated  connections, 
an  elongated  form,  it  extends  across  the  spine  from  the  spleen  t.o 
the  duodenum,  and  occupies  the  left  hypochondriac,  the  umbilic^^ 
and  the  right  lumbar  region  of  the  alxlomen. 

The  gland  is  covered  anteriorly  by  the  ascending  layer  of  the 
transverse  meso-colon.  It  is  in  contact  posteriorly  with  the 
aorta,  the  vena  cava,  and  the  pillars  of  the  diaphragm ;  and  it 
conceals  likciidse  tlie  splenic  vein  and  the  commencement  of  the 
vena  porta. 

Projecting  above  the  upper  border,  near  the  centre,  is  the 
arterial  trunk  of  the  cocliac  axis  ;  to  the  left  of  that  vessel,  along 
the  same  border,  is  placed  the  splenic  arteiy,  whilst  to  the  right 
of  it  lie  the  hepatic  artery  and  the  first  part  of  the  duodenum. 
At  the  lower  border  the  superior  mesenteric  vessels  emerge 
opposite  the  cceliac  axis ;  to  the  right  of  that  spot  lies  the  third 
part  of  the  duodenum,  and  to  the  left  of  it  is  the  inferior  me- 
senteric ascending  to  join  the  splenic  vein. 

The  left  end  or  the  tail  of  the  pancreas  (J)  touches  the  spleen, 
and  is  placed  over  the  left  kidney.  The  right  extremity  or  the 
head  {h)  is  received  into  the  concavity  of  the  duodenum,  the  two 
being  partly  separated  behind  by  the  common  bile  duct,  and  in 
front  by  the  pancreatico-duodenal  artery.  This  part  projects 
above  and  below  the  body  of  the  gland,  like  the  head  of  a 
hammer  beyond  the  handle  ;  and  the  lower  projecting  piece  is 
directed  to  the  left  along  the  duodenum  as  far  as  the  superior 
mesenteric  vessels,  beneath  which  it  passes. 
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CCELIAC    AXIS    AND    VENA    PORTiE. 

A  short  branch  from  the  aorta,  viz.,  the  cceliac  axis,  furnishes 
arteries  to  the  stomach  and  duodenum,  the  liver,  pancreas,  and 
spleen  ;  it  subdivides  into  three  chief  branches, — coronary,  he- 
patic, and  splenic,  whose  destination  is  expressed  by  their  names. 

The  veins  corresponding  with  the  arteries  are  collected  into 
one  trunk — the  vena  portae. 

The  nerves  are  supplied  from  the  vagus  and  sjinpathetic 
trunks. 

Dissection,  The  vessels  have  been  in  part  laid  bare  by  the 


i;r.A.\('r[i:s  o:-  tiw:  ro:i.i\('  axis.  -,j; 

3)revious  (Iksectiou,  ami  the  i)rep{iratioii  of  them  will  be  com-  sect  c.i.ii.i^ 
pleted  by  the  removal  of  the  lo(x<»e  tissue  and  the  peritoneum  *^^"* 
from   each.      Before   beginning   this   ratlier   difficult   task   the 
fltadent  should  take  care  that  the  liver  is  well   raised ;    and 
whilst  completing  it  he  should  spare  the  plexuses  of  nerves  that 
sniToand  the  vessels. 

Starting  from  the  cocliac  axis,  he  may  first  follow  to  the  left  and  it« 
side  the  small  coronary  arter\%  and  show  its  branches  to  the  S^ches. 
cesophagus  and  the  stomach.  Next  the  hepatic  arterj',  with  the 
vena  portaa  and  the  bile  duct,  may  be  traced  to  the  liver  and 
the  galL  bladder;  and  a  considerable  branch  of  it  should  be 
pursued  beneath  the  pylorus  to  the  stomach,  duodenum,  and 
pancreas.  Lastly,  the  splenic  artery,  wliich  lies  along  the  upper 
bolder  of  the  pancreas,  is  to  be  cleaned  ;  and  its  branches  to  the 
panci^eas,  stomach,  and  spleen  should  be  defined :  this  is  a  diffi- 
cult task  without  the  aid  of  some  one  to  hold  aside  the  stomach 
and  spleen. 

The  veins  will  be  dissected  for  the  most  part  with  the  arteries ;  Veins. 
and  the  origin  of  the  vena  poito)  is  to  be  made  out  beneath  the 
pancreas,  and  in  front  of  the  vena  cava. 

The  CCELIAC  AXIS  is  the  first  viscend  branch  of  the  al)donunal  Tbis  trunk 
aorta,  and  arises  between  the  pillars  of  the  diai)hragm.     It  is  a  SJJ^i  toU  *^ 
short  thick  trunk,  about  half  an  inch  long,  which  projects  aljove  j«^inflr     ^ 
the  upper  border  of  the  pancreas,  and  is  surrounded  by  the  solar 
plexus  of  the  sympathetic.     Its  branches — coronary,  hepatic,  and 
splenic — ^radiate  from  the  trunk  (whence  the  mune  axis)  to  their 
distribution  to  the  viscera  in  the  upper  part  of  the  abdomen. 

The  coroTuiry  artery  is  the  smallest  of  the  three,  and  passes  be-  Corfmary, 
tweenthe  layers  of  the  little  omentum  to  the  left  end  of  the  stomach. 
At  that  spot  it  furnishes  some  cesophageal  branches,  and  turns  from 
left  to  right,  along  the  upper  border  of  the  stomach,  to  anasto- 
mose with  a  branch  (pyloric)  from  the  hepatic  artery.  Its  offsets 
to  the  GBsophagus  and  the  stomach  are  thus  distributed  : — 

The  esophageal  branches  ascend  on  the  gullet  through  the  ofTMtfi  to 
opening  in  the  diaphragm  to  supply  that  tube,  and  to  anastomose  SS»^^ 
on  it  with  branches  of  the  thoracic  aorta. 

The  gastric  branches  are  given  to  both  sides  of  the  stomach  as  and  to  the 
the  artery  lies  along  it,  and  those  on  the  left  end  communicate    "^"^^ 
with  twigs  (vasa  brevia)  of  the  splenic  artery. 

The  splenic  artery  is  the  largest  branch  of  the  cooliac  axis  in  the  Splenic 
adult.     It  is  a  tortuous  artery,  and  runs  almost  horizontally  to  ^^'^'^y 
the  spleen,  along  the  upper  bonier  of  the  pancreas.    Near  the 
spleen  it  di\ndes  into  terminal  branches,  which  are  about  seven  «ipplie«  the 
in  numl)er  (from  four  to  ten),  and  enter  that  viscus  by  the  con-     ^^* 
cave  surface  towards  the  stomach.     In  its  course  the  vessel  is 
accompanied  by  the  splenic  vein,  which  is  below  it,  and  it  dis- 
tributes branches  to  the  pancreas  and  the  stomach. 
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Pancreatic  branches.  Numerous  small  brandies  are  supplied  to 
the  gland  as  the  artery  lies  along  it ;  and  one  of  these,  arU  psii- 
creatica  magna,  arises  near  the  left  end,  and  runs  to  the  light 
with  the  duct  in  the  substance  of  the  viscus. 

The  branches  for  the  stomach  arise  from  the  diTisions  of  the 
artery  near  the  spleen. 

Some  of  these,  va^a  breviaf  turn  upwards  to  the  left  end  of  the 
stomach,  beneath  or  between  the  layers  of  the  gastro-fiplenic 
omentum,  and  ramify  in  the  coats  of  that  organ. 

Another  branch,  art.  gastro-epiplo^ka  sinistraj  which  is  larger 
than  the  others,  turns  to  the  right  between  the  layers  of  the 
great  omentum  along  the  great  curvature  of  the  stomach,  and 
inosculates  with  the  right  gastro-epiploic  branch  of  the  hepatic 
artery.  This  artery  distributes  twigs  to  both  surfiEUiea  of  the 
stomach,  and  others  between  the  pieces  of  peritoneum  forming 
the  great  omentum. 

The  hepatic  artery  is  the  largest  in  the  fetus  of  the  three 
branches  into  which  the  coeliac  axis  divides  ;  but  in  the  adult  it 
is  intermediate  in  size  between  the  other  two,  and  is  encircled  by 
the  largest  plexus  of  nerves.  In  its  course  to  the  liver  the 
vessel  is  bent  first  to  the  right  towards  the  small  end  of  the 
stomach,  where  it  supplies  its  principal  branches  (superior  pyloric 
and  gastro-epiploXc).  It  ascends  then  between  the  layers  of  the 
little  omentum,  on  the  left  side  of  the  bile  duct  and  vena  portsB, 
and  divides  near  the  transverse  fissure  of  the  liver  into  two  large 
terminal  arteries — the  right  and  left  hepatic. 

Its  branches  are  distributed  not  only  to  the  liver,  but  freely  to 
the  stomach,  the  duodenum,  and  the  pancreas,  as  below : 

The  superior  pyloric  branch  descends  to  the  upper  border  of  the 
stomach,  and  rumiing  from  right  to  left  anastomoses  with  the 
coronary  artery  ;  it  distributes  small  arterial  twigs  on  both  sur^ 
faces  of  the  stomach. 

The  right  gastro-epiploU  branch*  (art.  gast.  epiploica  dextra)  is 
a  trunk  of  considerable  size,  which  descends  beneath  the  duode- 
num near  the  pylorus,  and  turning  from  right  to  left  along  the 
great  curvature  of  the  stomach  between  the  pieces  of  the  omen- 
tum, inosculates  with  the  left  gastro-epiploic  of  the  splenic 
artery.  To  the  surfaces  of  the  stomach  some  offisets  are  given 
upwards ;  and  others  descend  between  the  layers  of  the  omen- 
tum. It  furnishes  the  following  named  branches  to  the  stomach, 
and  the  pancreas  and  duodenum  : — 

Small  inferior  pyloric  branches  end  in  the  small  extremity  of 
the  stomach. 

The  pancreatico^tioderuU  bra/nch  (superior)   arises  opposite  the 

*  This  artery  is  named  commonly  gastro-duodenal  as  far  as  to  the  spot 
irhore  it  gires  off  the  branch  to  the  duodenom  and  pancreas. 
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duodenum,  and  nin.s  along  tlie  curve  of  the  intestine,  lying 
lietween  it  and  the  pancreas  ;  it  anastomoses  below  with  the 
pancreatico-duodenal  branch  (inferior)  of  the  superior  mesenteric 
artery  (fig.  91,  e).  Both  the  duodenum  and  the  pancreas  receive 
ofEsets  from  this  vessel. 

On  the  posterior  aspect  of  the  same  viscera  is  another  small 
oflEset  of  the  pancreatico-duodenal  with  a  similar  position  and  dis- 
tribution. 

The  hepatic  hratiches  (right  and  left)  sink  into  the  liver  at  the  Branches  to 
transverse  fissure,  and  ramify  in  its  substance  : —  *^°  "^®''» 

The  right  branch  is  divided  when  about  to  enter  the  transverse  one  for  the 
fissure,  and  supplies  the  following  small  artery  to  the  gall  bladder,  and  gall 
The  cystic  artery,  on  reaching  the  neck  of  the  gall  bladder,  bifur-  ^ladoer, 
cates,  and  its  two  twigs  ramify  on  the  02)posite  surfaces. 

The  left  branch  is  smaller  than  the  other,  and  enters  the  liver  ^^/*?/^/^ 
at   the  left  end  of  the  transverse  fissure.      A  branch  to  the 
Spigelian  lobe  of  the  liver  arises  from  this  piece  of  the  artery. 

Veins.  The  named  visceral  trunks  of  this  part  of  the  abdomen  Three 
are  three  in  number,  viz.,  the  sui)erior  coronary,  the  splenic,  and  J3S  vi« — 
the  portal  vein. 

The  superior  coronary  vein  (fig.  93)  lies  along  the  upper  border  coronary 
of  the  stomach.     It  begins  in  the  cssophagus  and  the  left  part  of  stomach ; 
the  stomach,  and  joins  the  vena  portaQ  at  the  pylorus. 

The  splenic  vein  (fig.  93,  b)  is  large  in  size,  and  is  formed  by  splenic  from 
the  union  of  branches  from  the  spleen.     It  takes  much  the  same     ^  '^  ^^ 
course  as,  but  lower  than  the  artery,  and  runs  beneath  the  pan- 
creas to  the  front  of  the  vena  cava,  where  it  joins  the  superior 
mesenteric  vein  to  form  the  vena  portaQ. 

Between  its  origin  and  termination  it  receives  branches  coi^  stomach, 
responding  with   the  following   arteries  : — vasa   brevia,  gastro- 
epiploic (c),  and  pancreatic.      The  inferior  mesenteric  vein,  d,  J°**  *°*®"' 
opens  into  it  about  its  middle. 

The  vena  porta;  (fig.  93,  a)  conveys  to  the  liver  the  blood  that  vena  portw, 
has  been  circulated  through  the  following  viscera,  viz.,  the  ali- JJJJJ™  ^iJJ 
mentary  canal,  the  i)ancrea8,  and  the  spleen.     This  vein  com-  branching. 
mences  by  roots  in  the  viscera  alx)ve  mentioned,  like  any  other 
vein,  but  it  is  deficient  in  valves ;  and  it  ramifies  through  the 
structure  of  the  liver  in  the  same  manner  as  an  artery.     Its 
radicles  communicate  with  the  systemic  veins  on  some  parts  of 
the  intestinal  tube,  but  more  particularly  on  the  rectiim. 

The  vein  Ls  formed  by  the  union  of  the  splenic  and  superior  Its  origin, 
mesenteric  veins  (p.  516) ;  its  origin  is  placed  in  front  of  the 
vena  cava,  but  beneath  the  pancreas  and  two  inches  from  the 
right  end.     This  vessel  is  about  four  inches  long,  and  is  directed  length, 
upwards  in  the  small  omentum,  behind  the  bile  duct  and  the 
hepatic  artery,  to  the  transverse  fissure  of  the  liver,  where  it  *nd  termi- 
divides  into  a  right  and  a  left  branch. 


DIS8ECTI0S  OF  THE  ABDOMKS. 


Atufmry  In  iU  courw  it  is  joined  by  the  corouoiy  or  guXtic  Tcin,  ud 

'™"''"'-      by  the  cyatic  vein  near  Ihe  liver. 

Trtrnlral  The  right  branch  id  Bonietiinea  joined  by  the  cy«tic  ran,  md 

entere     the    tnm- 
Fig.  9S.'  Tetae      Gamre      to 

Tunify  in  the  Utet. 
The  Ufl  htMck 
is  diatribated  to 
the  left  ]wt  of  the 
liver  and  gires  « 
small  branch  to  the 
Spigelian  lobe. 

Bile  Dcctb  (Gg 
93)  Two  Aepihe 
duett  issue  at  the 
tiansverae  fiMuie  of 
the  li\er,  one  bom 
each  lobe,  and  mule 
to  form  the  fi^low 

"The  eommDa 
lupatie  duet  is  an 
uiCk  and  a  half 
1  ttg  and  receives 
at  its  terminatiDn 
the  duct  of  the  ^all 
Uadder  the  union 
of  the  two  giving 
ongin  to  the  com 
mon  1  lie  duct. 

The  eomvton 
bile     duet     (ductus 

dochus),    which    is 

formed  as  above  said,  is  about  three  inches  long.     It  deec«ndi 

longi^and    almost  vertically  beneuth  the  upper  transverse  portion  of  the 

Termlna-       duodenuiu  ;  then  passing  lietween  the  pancreas  and  the  vertical 

tiuiL.  piece  of  the  duodenum,  it  opens  into  this  part  of  the  intestine  at 

the  inner  side,  and   above  the  middle.      Whilst   in   the   Bmall 

omentum  the  duct  lies  to  the  right  of  the  hepatic  artery,  and 

somewhat  before  the  portul  vein. 

•  Vena  porta  and  ita  braneheg.— 1.  Uver.  2.  Stomach.  3.  Bploen. 
4.  Tlie  Psncraas  drawn  down  no  a«  to  show  the  Tein  beneath  it.  6.  Duo- 
dcDum.  6  to  8.  Iat«9tine, — a.  Trunk  of  the  vena  ports  dividing  into 
two  at  the  liver,  b.  Splenic  vein,  e.  UaBtro-epiploTc  vein.  Between  c 
and  a  is  the  coronary  rein.  d.  Inferior  mesenteric  veio.  «.  fiup^ier 
a  hj  the  side  oC  the  cut  mesenteric  ortet^,  /. 
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Before  piercing  the  coats  of  the  intestine  it  is  joined  commonly  Joined  by 
by  the  pancreatic  duct,  but  the  two  may  enter  the  duodenum  P*"^'^  *^- 
separately. 

SYMPATHETIC   AND   VAGUS   NERVES. 

Sympathetic  Nerve.  In  the  abdomen  the  sympathetic  nerve  General  dis- 
consists,  as  in  the  thorax,  of  a  gangliated  cord  on  each  side  of  Serves"  ^ ' 
the  vertebral  colimin  ;  and  of  prevertebral  centres  or  plexuses, 
which  furnish  branches  to  the  viscera. 

Two  prevertebral  plexuses  exist  in  the  abdomen.      One  of  Twolargre 
these  is  the  solar  or  epigastric  plexus,  which  is  placed  behind  the  aolar    ' 
stomach,  and  supplies  nen'^es  to  all  the  viscera  above  the  cavity 
of  the  pelvis.     The  other,  or  the  hypogastric  plexus,  is  situate  and  hypo- 
in  the  pelvis,  and  distributes  nerves  to  the  pelvic  viscera.     The  ^^ 
offsets  or  the  secondary  plexuses  of  these  centres  accompany  the 
bloodvessels  to  the  viscera. 

The  knotted  or  gangliated  cord  will  be  met  with  in  a  subse- 
quent stage  of  the  dissection ;  and  only  the  great  centre  of 
the  solar  plexus  with  its  offsets,  is  to  be  now  prepared. 

Dissection,  To  denude  the  great  prevertebral  centre  (solar  How  to  lay 
plexus),  the  following  dissection  is  to  be  made  : — After  the  air  pfJ^^JJ*^**^ 
has  been  let  out  of  the  stomach  and  the  duodenimi,  the  portal 
vein,  the  common  bile  duct,  and  the  gastro-epiploic  artery  are 
to  be  cut  through  behind  the  pylorus ;  and  the  stomach,  the 
duodenum,  and  the  pancreas  are  to  be  drawn  over  to  the  left 
side.  On  raising  the  liver,  and  taking  away  some  fatty  tissue, 
the  vena  cava  appears  :  the  vein  is  to  be  cut  across  above  the 
junction  of  the  renal  vein  with  it,  and  the  lower  end  is  to  be 
drawn  down  with  hooks. 

Beneath  the  vein  the  dissector  will  find  the  large  reddish  and  the 
semilimar  ganglion  of  the  right  side.  From  its  inner  part  he  gtmgu^ 
should  trace  the  numerous  nerves  and  ganglia  of  the  solar 
plexus  around  the  coeliac  and  superior  mesenteric  arteries  ;  and 
should  unravel  the  offsets  around  those  arteries,  with  their 
secondary  plexiLses.  From  the  outer  part  of  the  ganglion 
branches  are  to  be  traced  to  the  kidney,  the  suprarenal  body, 
and  the  diaphragmatic  arteries.  At  its  upper  part  it  is  joined 
by  the  large  splanchnic  nerve  ;  and  deeper  than  the  last,  one  or 
two  other  smaller  splanchnic  nerves  may  be  observed,  which 
throw  themselves  into  the  ccDliac  and  renal  plexuses. 

Mixed  up  with  the  nerves  of  the  solar  plexus  are  nimierous  Glands. 
lymphatic  glands  and  a  dense  tissue,  which  require  to  be  removed 
with  care. 

The  student  should  then  trace  the  ending  of  the  pneumogas-  Follow  the 
trie  nerves  on  the  stomach.     The  left  nerve  will  be  found  in  Jhe  ^^ 
front  near  the  upper  border ;  and  the  right  nerve  will  be  seen  nerves. 
at  a  corresponding  point  on  ^he  opposite  aspect.     Branches  ax& 
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Holar 
plexus ; 


to  be  tmcxKl  from  the  right  nerve  to  the  plexus  of  the  Bympt- 
thetic  by  the  side  of  the  cceliac  axis,  and  from  the  left  to  the 
hepatic  plexus. 

The  EPIGASTRIC  or  solar  plexus  is  the  largest  of  the  prevCT- 
tebnd  centres  of  the  sympathetic,  and  furnishes  nerves  to  all  the 

Appearance,  viscera  of  the  abdomen  above  the  pelvis.  It  is  a  large  netwcuk 
of  nerves  and  ganglia,  which  lies  in  front  of  the  aoita  and  the 
pillars  of  the  diaphragm,  and  extends  from  the  suprarenal  cap- 

oxtent;        eule  of  one  side  to  that  of  the  other.     It  surrounds  the  OGoUae 
axis  and  the  superior  mesenteric  artery,  and  extends  downwaidi^ 
to  the  pancreas.     The  plexus  is  connected  on  each  side  with  the 
large  and  small  splanchnic  nerves ;  and  it  is  joined  also  by  t 

5n  bioSd^  branch  of  the  right  pneumo-gastric  nerve.     Large  offsets  are 

vessels. 


Semilunar 
ganglia; 

situation; 


form. 

Nerves 
connected 
with  each. 


Several  off' 
sots  of  the 
plexus. 


Plexus  to 
the  dia- 
phragm 


furnished  to  the  different  viscera  along  the  vessels. 

The  sernilunar  ganglia,  one  on  each  side,  are  the  largest  in  the 
body.  Each  is  situate  at  the  upper  and  outer  part  of  the  plexus, 
close  to  the  suprarenal  body,  and  on  the  side  of  the  pillar  of 
the  diaphragm.  The  ganglion  on  the  right  side  is  beneath  the 
vena  cava.  Irregular  in  shape,  the  mass  is  sometimes  oval,  and 
at  other  times  divided  into  smaller  ganglia.  From  the  outer 
side  nerves  are  directed  to  the  kidney  and  the  suprarenal  capsule. 
At  the  upi)er  end  it  is  joined  by  the  great  splanchnic  nerve. 

Offsets  of  the  plexus.  The  nerves  supplied  to  the  viscera  are 
conveyed  on  branches  of  the  aorta,  forming  plexuses  around 
them  ;  thus  there  are  coeliac,  mesenteric,  renal,  spenuatic,  and 
other  plexuses.  The  diaphragmatic  artery  has  also  a  separate 
plexus  on  it. 

Diajyhragmatic  plexiis.  The  nerves  forming  this  plexus  come 
from  the  upper  and  outer  part  of  the  semilunar  ganglion.  They 
are  placed  at  first  on  the  phrenic  artery,  but  soon  leave  it  to 
ent«r  the  substance  of  the  diaphragm.  A  communication  takes 
place  between  the  phrenic  ner\*e  of  the  cer\ical  plexus  and  the 
branches  of  the  sympathetic. 

On  the  under  surface  of  the  diaphragm  on  the  right  side  is  a 

SSi?«rid^'*  small  ganglion  where  the  plexus  is  joined  by  the  spinal  nerve, 

and  from  it  filaments  are  supplied  to  the  vena  cava  and  the 

suprarenal   body.      The   ganglion  is   absent  on  the  left   side. 

(Swan.) 

The  suprarenal  nerves  are  very  large  and  numerous,  in  com- 
}>aiison  with  the  size  of  tlie  part  supplied,  and  are  directed 
almost  horizontally  outwards  to  the  suprarenal  body,  which  they 
enter  at  the  upper  part.  One  of  the  splanchnic  nerves  commu- 
nicates with  this  plexus. 

The  renal  plexus  is  derived  from  the  semilunar  ganglion,  and 
the  outer  part  of  the  solar  plexus;  and  it  is  furtlier  joined  by  the 
smallest  splanchnic  nerve.  The  nerves  surround  the  renal 
artery,  having  small  ganglia  on  them,  and  enter  the  kidney  with 


has  a 


Suprarenal 
nerves. 


Renal 
plexus 
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the  vessels.     An  o£het  is  given  from  the  renal  nerves  to  the  joins 
gpeimatic  plexus  (p.  519).  Bpermatic. 

The  cceliac  plexus  is  a  direct  continuation  forwards  of  the  solar  Onliac 
plexus  around  the  arteiy  nluned  cocliac   axis.      It  is   further  ^*"* 
joined  by  the  small  splanchnic  nerve  on  each  side,  aud  by  an 
ofEset  from  the  right  pneumo-gastric  nerve.     The  plexus  sur- 
rounds the  artery,  and  divides  like  the  vessel  into  three  parts —  ^il'JrteiT  * 
coronary,  splenic,  and  hepatic 

The  coronary  plexus  accompanies  the  artery  of  the  same  name  into  coro- 
|d  the  upper  border  of  the  stomach,  where  it  ends.     It  commu-  '^*^' 
nieates  with  the  left  vagus  nerve,  and  with  the  sympathetic  on 
the  pyloric  artery. 

The  splenic  plexus  surrounds  its  artery,  aad  is  conducted  to  splenic, 
the  spleen.      It  furnishes  offsets  to  the  pancreas,  and  to  the 
stomach  along  the  left  gastro-epiplolc  artery.     This  plexus  is 
joined  by  twigs  from  the  left  semilunar  ganglion,  and  by  an 
tAet  from  the  right  pneumo-gastric  nerve. 

The  hepcUic  plexus  is  continued  on  the  vena  porta),  the  hepatic  •'"^  bepatic 
artery,  and  the  bile  duct  to  the  transverse  fissure  of  the  liver, 
where  it  enters  that  viscus  and  ramifies  on  the  vessels.     Whilst 
ascending  in  the  small  omentum,  the  plexus  is  joined  on  the 
left   side  by  offsets   from   the   left  vagus  and  phrenic  nerves 
(Swan).     The  following  secondary  plexuses  are  furnished  around  The  last  has 
the  branches  of  the  hepatic  artery,  and  have  the  same  name  and  ^^^^^ 
distribution  as  the  vessels  : — 

A  pyloric  plexus  is  distributed  to  the  upper  border  of  the  pyloric, 
stomach. 

Two  other  plexuses — gastr(hepiplo^   (right)   and  pancreatic<h  ga«tro- 
dModenal,  correspond  in  distribution  with  the  branches  of  the  du&enal- 
artery :  the  former  meets  nerves  from  the  splenic  plexus,  and  P"»cwatic, 
the  latter  communicates  with  the  superior  niesenteric  plexus  on 
the  end  of  the  duodenum. 

A  cystic  plexus  ramifies  in  the  coats  of  the  gall  bladder  with  and  oystio. 
the  artery. 

The  remaining  offsets  of  the  solar  plexus,  viz.  superior  and 
inferior  mesenteric,  aortic,  and  spermatic,  have  been  already 
referred  to  (p.  510) ;  but  the  derivation  of  the  superior  mesen- 
teric and  aortic  plexuses  from  the  epigastric  centre  can  be  now 


Ending  of  the  splanchnic  nerves.  The  large  nerve  perforates  the  Ending 
crns  of  the  diaphragm,  and  generally  ends  altogether  in  the  gljlJJSnic 
semilunar  ganglion ;    but  it  may  give  filaments  to  the  renal  nerve, 
plexus  and  the  suprarenal  body. 

The  sfrnall  nerve  comes  through  the  same  opening  in  the  dia-  "nail, 
phragm  as  the  preceding,  and  ends  in  the  coeliac  plexus  ;  but  it 
Alters   the   runal   plexus  if  the   smallest  splanchnic   nerve  is 
absent. 
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and 
smallest. 


Ending  of 
leftragua 


ftnd  right 


Prepare  for 
turning  the 
body  by 


removing 
the  viscera. 


Directions 
for  the 
dissector. 


The  gmaUest  nerve,  after  piercing  the  diaphragm,  joins  the 
renal  plexus. 

Ending  of  the  vagus  nerve.  In  the  abdomen  the  pneumo-gaetric 
nerves  end  mostly  in  the  stomach. 

The  Uft  nerve  divides  into  branches,  which  extend  along  tiie 
small  curvature  and  over  the  front  of  the  stomach  ;  these  join 
the  sympathetic,  and  send  offsets  to  the  hepatic  plexus. 

The  right  nerve  is  distributed  to  the  posterior  surface  of  the 
stomach  near  the  upper  border  ;  it  communicates  with  its  fellow, 
and  with  the  cocliac  and  splenic  plexuses. 

Dissection,  The  viscera  are  now  to  be  removed  from  the  abdo- 
men in  order  that  the  body  may  be  turned  for  the  dissection  of 
the  back,  and  the  lower  limbs. 

The  stomacli  and  the  spleen  with  the  duodenum  and  the 
pancreas  are  to  be  taken  away  together  by  cutting  through  the 
oesophagus  near  the  diaphragm,  and  by  dividing  the  vessels  and 
nervea  they  receive.  The  liver  is  to  be  removed  from  the  abdo- 
men by  cutting  across  its  ligaments,  and  the  vena  cava  between 
the  posterior  border  and  the  diaphragUL 

At  the  same  time  the  left  testicle,  and  the  right  kidney  with 
the  suprarenal  body,  should  be  removed  for  examination  whikt 
the  body  is  turned  ;  the  former  can  be  taken  out  by  catting 
through  the  spermatic  cord,  and  the  latter  by  dividing  their 
vessels  about  the  middle. 

Directions.  Supposing  the  body  to  be  now  turned  for  the  dis- 
section of  the  back,  and  to  lie  with  the  face  downwards  for  the 
usual  time,  the  dissector  may  look  first  to  the  fascia  lumbonun, 
which  is  described  in  the  Dissection  of  the  Back,  p.  412. 

The  rest  of  the  time  he  should  occupy  in  learning  the  form 
and  structure  of  the  viscera  in  the  following  Section. 


Section  IV. 


ANATOMY   OF  THE  VISCERA  OF  THE  ABDOMEN. 


THE    STOMACH. 


Definition. 


Separata 
and  blow 
upthe 
ttomach. 


The  stomach  is  the  dilated  part  of  the  alimentary  tube  between 
the  oDsophagus  and  the  small  intestine,  into  which  the  masticated 
food  is  received  to  be  changed  into  chyme. 

Dissection,  To  see  the  form,  the  stomach  must  be  blown  up 
moflerately,  and  the  surface  should  be  cleaned  ;  but  previously 
let  the  student  detach  the  spleen,  and  cut  through  the  duodenum 
near  the  pylorus. 
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Form  and   Divisions,   The  stomach  is  somewhat  conical  in  Fonn, 
form  (fig.  98,  «),  with  the  base  or  ^dder  part  to  the  left,  and  the 
apex  to  the  right  side  ;  and  it  is  directed  oblit^uely  across  the  <llrecWon, 
abdomen.     Its  size  varies  much  in  different  bodies,  and  is  some-  "^®' 
times  much  diminished  by  a  constriction  in  the  centre.     When 
it  is  moderately  distended,  it  is  about  twelve  inches  long  and 
four  wide.     The  stomach  presents  for  examination  two  ends,  two  divWoDs. 
orifices,  two  surfaces,  and  two  bonlers  or  curves. 

Extremities,  The  left  end  or  tuberosity  (fundus  ventriculi)  is  Left  end 
the  largest  part  of  the  stomacli,  and  projects  about  three  inches 
to  the  left  of  tlie  opening  of  the  oesophagus,     Tlie   right  or  *^^  "*?^*- 
pyloric  end,  much  smaUer  than   the  other,  is   cylindrical,  and 
forms  the  apex  of  the  cone  to  which  the  stomach  is  likened. 

Openings,  The  left  opening  (cardiac),  which  commmiicates  with  Cardiac 
the  oesophagus,  is  at  the  highest  part  of  the   stomach,  and  is 
funnel-shaped  towards  the  cavity  of  the  organ.     The  right  or  *°^  pyloric 
inferior  orifice  (pylorus)  opens  into  the  duodenum,  and  is  guarded 
internally  by  a  muscular  band  :  at  the  same  spot  the  stomach  *"*  ^**  * 
is  slightly  constricted  externally,  where  a  firm  cii-cular  ring  may 
be  felt 

Surfaces,    Tlie    surfaces  are   somewhat    flattened   when    the  ^"'^'^^ 
stomach  is  empty,  but  roimded  when  it  is  distended.     The  parts  flat. 
in  contact  with  the  sides  have  been  referred  to  (p.  504). 

Borders,  The  uj)per  border,  or  small  curve  of  the  stomach,  is  Upper 
concave  towards  the  left  opening,  but  convex  at  the  opposite 
end ;   and  the  lower  border,  or  large  curve,  is  conveat,  except  }^^ 
near  the  right  end,  where  it  is  concave— the  concavity  of  the  one 
border   corresponding  with  the   convexity  of  the  other.      An  ^^JJ"*^®  ^" 
arterial  arch  and  a  fold  of  peritoneum  (omentum)  are  found  at 
each  border. 

Structure.  In  the  wall  of  the  stomach  are  four  layers  or  Four  strata 
coats,  viz.  serous,  muscular,  fibrous,  and  mucous ;  and  belonging  ™*^  ' 
to  these  are  vessels,  nerves,  and  lymphatics. 

Serous  coat.  The  peritoneum  gives  a  covering  to  the  stomach,  Tlie  serom 
and  is  adherent  to  the  surface  except  at  each  margin,  where  an  ^  ^4^^ 
interval  exists  corresponding  with  the  attachment  of  the  small  ^^^ 
and  the  large  omentum  :  in  those  spaces  are  contained  the  vessels, 
nerves,  and  lymphatics  of  the  stomach*     During  distension  of 
the  stomach  the  spaces  above  mentioned  are  much  diminished. 

The  muscular  coat  will  be  laid  bare  by  the  removal  of  the  The  muscu- 
serous  covering.     It  consists  of  three  sets  of  fibres,  \\z,  longi-  made  up  of 
tudinal,  circular,  and  oblique  ;  these  lie  from  without  inwards  in 
the  order  mentioned,  and  are  involuntary  or  unstriated. 

The  longitudinal  fibres  are  derived  from  the  oesophagus ;  they  lonffitu- 
spread  over  the  surfaces,  without  entirely  covering  them,  and  are        • 
continued  onwards  to  the  pylorus  and  the  small  intestine.     The 
fibres  are  most  marked  along  the  borders,  particularly  the  smaller 
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one ;  and  at  the  pylorus  they  are  much  Btronger  than  in  tlie 
centre  of  the  stomach. 

Tlie  circular  fibres  form  the  middle  stratum  of  the  muscnbi 
coat,  and  will  be  best  seen  by  removing  the  longitudinal  fibres 
near  the  pylorus.  They  reach  from  the  left  to  the  right  end  d 
the  stomach ;  but  at  the  pylorus  they  are  most  numerous  and 
strongest,  and  form  a  ring  or  sphincter  around  the  opening. 

The  oblique  fibres  are  continuous  with  the  circular  or  deep 
layer  of  the  oesophagus,  and  form  only  part  of  a  layer  in  the 
gastric  wall.  On  the  left  of  the  cardiac  orifice  they  may  be  seen 
to  arch  over  the  great  end  of  the  stomach ;  and  they  spread  out 
on  the  anterior  and  posterior  surfaces,  gradually  disappearing  on 
them. 

Fibrous  or  mhmucous  coat  By  removing  the  muscular  layer 
over  a  small  space,  the  fibrous  coat  will  appear  as  a  white  shining 
stratum.  Formed  of  areolar  tissue,  this  coat  gives  strength  to 
the  stomach,  and  serves  as  a  bed  in  which  the  larger  vesselB  and 
nerves  ramify  before  their  distribution  to  the  mucous  layer.  If 
a  small  opening  is  made  in  this  membrane,  the  mucoua  coat 
will  project  tlirough  it,  supposing  the  stomach  to  be  distended 
with  air. 

The  mucous  coat  will  come  into  view  on  cutting  open  the 
stomach,  but  the  appearances  about  to  be  described  can  be  recog- 
nised only  in  a  recent  stomach. 

This  coat  is  a  thickish  layer,  smooth  and  soft  to  the  touch, 
and  is  of  a  pale  rose  colour  in  the  healthy  condition  soon  after 
death ;  but  in  the  empty  state  of  the  stomach  the  membrane  is 
less  vascular  than  during  digestion.  In  infancy  the  natural  red- 
ness is  greater  than  in  childhood  or  old  age.  When  the  stomach 
is  contracted  the  membrane  is  thrown  into  numerous  wavy  ridges 
or  rugofy  which  l^ecome  longitudinal  along  the  great  curve  to¥rards 
the  pylorus. 

The  thickness  of  the  mucous  membrane  is  greatest  near  the 
pylorus ;  and  at  that  spot  it  forms  a  fold,  opposite  the  muscular 
ring,  which  assists  in  closing  the  opening.  If  this  membrane  and 
its  submucous  layer  are  removed  from  the  pyloric  part  of  the 
stomach,  the  ring  of  muscular  fibres  (sphincter  of  the  pylorus) 
will  be  more  perfectly  seen. 

Microscopic  structure  of  the  mucous  membrane.  With  the  aid  of 
a  lens,  the  surface  of  the  mucous  membrane,  when  well  washed, 
will  be  seen  to  be  marked  all  over  by  shallow  depressions  or 
alveoli  (fig,  94),  which  measure  from  -jj^th  to  i^Tyth  of  an  inch 
across.  In  the  bottom  of  each  depression  are  the  apertures  of 
minute  tubes.  Generally  hexagonal  or  polygonal  in  outline,  the 
hoUows  become  larger  find  more  elongated  towards  the  small  end 
of  the  stomach.  Near  the  pylorus  the  margins  of  the  alveoli 
project,  and  become  irregular. 
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By  means  of  a  thin  section  under  the  microscope,  the  mem-  Thotsitim 
hraue  may  be  seen  to  lie  formed  nlniost  altogether  of  minute  ver-  t^^of' 
tical  tnbee  which  lie  side  by  side,  and  project  imalldie; 

into  the  submucous  tissue.      Measuring  froni  ^'^-  ^*-* 

,V^  toj'gth  of  an  inch  in  length,  and^^gth  ^^^AJM 
to  Tig^  of  an  inch  across,  the  tubes  are  Ifc^ft'^^^ll 
closed  at  the  deep  end;  but  they  open  on  ^^fti^BV^ 
the  surface  of  the  stomach  both  in  the  alveoli  B^^^MflfcV 
(fig.  94)  and  in  the  interalvenlor  spaces,  'd/t^fj^^m 
Formed  of  a  homogeneous  membrane,  they  E.^j^^M^g  doMd  Ht 
aie  for  the  most  part  straight,  but  towank  deep  end. 

the  pylorus,  where  they  increase  in  length,  they  are  somewhat 
sacculated  at  the  deep  extremity,  and  some  are  divided  into 
two,  three,  or  more  pieces. 

At  the  pylorus  the  tubes  are  lined  by  colunmar  epithelium,  and  Lliwabr 
are  supposed  to  secrete  mucus.      But  in  the  tubes  over  the  rest  of         tJ^ 
the  stomach  only  the  upper  part  is  lined  by  columnar  epithelium,  miicui, 
the   lower  end   being  filled  with  granular  polygonal   nucleated  J^'**"^ 
cells  :  in  these,  which  are  called  peptic  glands,  the  gastric  fluid 
originates. 

Scattered  over  the  surface  of  the  mocons  membrane  are  small  FoUicln 
lenti/orm  follicies,  which  have  a  depression  over  the  centre,  and  cor- 
respond with  the  solitary  follicles  in  the  intestine.  These  are  in 
greatest  number  near  the  pyloric  end  of  the  stomach,  and  ore 
most  marked  in  young  children.  They  are  frequently  open 
(TlomMn). 

A  columnar  eptihelium,  with  patches  of  the  squamous  kind,  EpitheHni 
coven  the  surface  of  the  raucous  membrane,  and  enters  the  small  «'""ing. 
tabes,  as  before  raentione<l. 

BioodvesseU.  The  arteries  of  the  stomach,  after  supplying  the  Arlsriu, 
muscular  coat,  ramify  in  the  submucous  tissne,  and  terminate  in 
the  mucous  coat.  From  the  anastomoses  in  the  sub-mncous 
•tratum,  fine  oSaets  are  continued  on  the  tubes  to  the  inner  sur- 
fiwe  of  the  mucous  merabmne,  where  they  form  a  network.  The 
vtint  begin  in  the  mucous  membrane,  receive  branches  from  the  "l™. 
muscular  coat,  and  deLver  their  blood  into  the  jiortal  system. 

LympKatict.   Two  layers  of  lymphatics,  superficial  and  deep,  IjmphBtln, 
exist  in  the  stomach  ;  the  latter  begin  in  a  plexus  beneath  the 
tubules,    and  communicating  in  the   fibrous  layer,  leave  the 
stomach  like  the  others  with  the  bloodvessels. 

Nervu.   The  nerves  are  derived  from  the  pneumo-gastrio  and  •nd  nerves, 
sympathetic,  as  before  said,  p.  Ii30,  and  can  be  followed  to  the 
fibrous  layer  ;  small  ganglia  have  been  observed  on  them. 

*  Alveolar  deprcBSioaa  of  the  macous  membrane  of  tbe  stomacb,  msg. 
DiGfld  32  diameters,  witL  the  minute  tubes  opening  into  them.  (Sprott 
Bui) 
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Tlie  three  parts  into  which  the  small  intestine  is  divided,  have 
the  following  characters  : — 

The  duodenum  measures  as  much  as  the  breadth  of  twelve 
fingers,  viz.  about  ten  inches,  and  is  more  fixed  than  the  rest  of 
the  intestinal  tu])e.  It  is  wider  than  either  the  jejunum  or  the 
ileum,  and  its  muscular  coat  is  also  thicker.  Into  it  the  common 
bile  duct  and  tlie  pancreatic  duct  pour  their  contents. 

T\iQ  jejunum  and  the  ileuvi  together  measure  about  twenty  feet 
in  length,  and  are  connected  with  the  mesentery.  There  is  not 
any  perceptible  difference  l>etween  the  termination  of  the  one 
and  the  coumiencement  of  the  other,  but  two  fifths  of  the  length 
are  assigned  to  the  jejunum,  and  three  fifths  to  the  lleonL 
Between  the  ends,  however,  a  marked  difference  may  be  obderved ; 
for  the  upi)er  part  of  the  jejunum  is  thicker  and  more  vascular 
than  tlie  lower  part  of  the  ileum,  and  its  width  is  also  greater. 

Strccti'RE.  In  the  small  intestine  the  wall  is  formed  by  the 
same  nuuil)er  of  layers  as  in  the  stomach,  viz.  serous,  muscular, 
fibrous,  and  mucous. 

Dissection.  The  different  layers  are  to  be  examined  on  pieces 
taken  from  the  duodenum,  the  upper  part  of  the  jejunum,  the 
lower  end  of  tlie  ileum,  and  the  middle  of  the  small  intestine. 
After  the  pieces  of  intestine  have  been  cut  off,  they  are  to  be  dis- 
tended with  air,  and  the  serous  covering  is  to  be  removed  for  a 
short  distance,  to  show  the  miLscular  fibres ;  in  doing  this,  the 
external  longitudinal  fibres  will  be  tiiken  away  without  care. 

The  serous  coat  is  closely  connected  with  the  subjacent  muscu- 
lar layer.  To  the  greater  part  of  the  small  intestine  (jejunum 
and  ileum)  it  furnishes  a  covering,  except  at  the  attach^  part 
where  the  vessels  enter :  at  this  spot  the  peritoneum  is  reflected 
off  to  fonu  the  mesentery,  and  a  space  exists  resembling  that  at 
the  borders  of  the  stomach.  The  peritoneum  surroimds  the 
duodenum  only  partly ;  this  peculiarity  has  been  described  at 
p.  512. 

The  muscular  coat  is  constructed  of  two  sets  of  fibres,  a  super- 
ficial or  longitudinal,  and  a  deep  or  circular.  The  fibres  are  pale 
in  colour,  and  are  not  striated. 

The  lonfjitndinal  fibres  will  be  seen  only  after  a  careful  removal 
of  the  peritoneum  :  they  form  a  thin  layer  which  is  most  marked 
at  the  free  border  of  the  gut. 

The  circular  fibres  are  much  more  distinct  than  the  others,  and 
give  the  cliief  strength  to  the  muscular  coat :  they  do  not  appear 
to  form  complete  rings  around  the  intestine. 

Dissection*  On  the  removal  of  a  pait  of  the  muscular  stratum 
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from  the  jejunum  or  the  ileum,  the  submucous  fibrous  layer  will 
come  into  view. 

The  fibrous  coat  has  the  same  position  and  use  as  the  corres-  Fibrous  coat 
ponding  layer  in  the  stomach.  stom^  *" 

Disstction,  In  the  upper  part  of  the  duodenum  the  student  is  Glands  of 
to  seek  some  small  compound  glands — those  of  Brunner,  which  Bnumer. 
are  imbedded  in  the  subnmcous  tissue.     They  lie  beneath  the 
mucous  membrane,  and  will  be  seen  shining  through  the  fibrous 
layer,  when  the  muscular  coat  has  been  taken  away. 

The  pieces  of  intestine  may  be  opened  and  washed   to  show  Show  mu- 
the  mucous  coat,  but  the  gut  should  be  cut  along  the  line  of  ^^^  *^*^^ 
attachment  of  the  mesentery,  so  as  to  avoid  Peyer's  glands  on  the 
opposite  side. 

Mucous  coat.  The  lining  membrane  is  thicker  and  more  vascu-  Thickness, 
lar  at  the  beginning  than  at  the  ending  of  the  small  intestine.    It 
is  marked  by  numerous  prominent  folds  (valvulse  conniventes).  '^l^s, 
The  surface  of  the  membrane  is  soft,  and  is  covered  with  small  villous 
points  (villi)  like  the  pile  of  velvet     Occupying  the  substance  "^^^^^^^Aj^ 
of  the  mucous  coat  are  numerous  glands  ;  aud  covering  the  whole  hum. 
ia  a  columnar  epithelium. 

The  vaXvuloB  conniventes  (valves  of  Kerkring)  are  permanent  Folds  or 
folds  of  the  mucous  membrane,  which  are  arranged  circularly  arrange- 
along  the  intestine,  and  project  into  the  alimentary  mass.     Cres-  ™«iit» 
centic  in  fonn,  they  extend  round  the  intestine  for  half  or  two  length, 
thirds  of  its  circle,  and  some   end  in  bifurcated   extremities. 
Larger  and  smaller  folds  are  met  with,  sometimes  alternating;  sixeand 
and  the  larger  are  about  two  inches  long,  with  one  third  of  an    ^'^    ' 
inch  in  depth  towards  the  centre.     Each  valve  is  formed  of  a  how  formed, 
doubling  of  the  mucous  membrane,  which  encloses  vessels  between 
the  layers. 

The  valves  begin  in  the  duodenum,  about  one  or  two  inches  Extent  on 
beyond  the  pylorus,  and  are  continued  in  regular  succession  to  Jjjfg*'*^®*' 
the  middle  of  the  jejunum  ;  but  beyond  that  point  they  become 
smaller  and  more  distant  from  one  another,  and  finally  disappear 
about  the  middle  of  the  ileum,  having  previously  become  ir- 
r^ular  and  rudimentary.  The  valvulaa  are  largest  and  most 
uniform  beyond,  and  not  far  from  the  opening  of  the  bile 
duct. 

The  aperture  of  the  common  bile  and  pancreatic  ducts  is  a  narrow  Ohoening  of 
orifice,  from  three  to  four  inches  from  the  pylorus,  and  is  situate  * 

in  a  small  prominence  on  the  mucous  membrane  at  the  inner  and  Jtuato. 
posterior  part  of  the  duodenum  (p.  526).     A  probe  passed  into 
the  bile  duct  will  show  the  oblique  or  valvular  course  (half  an 
inch)  through  the  wall  of  tlie  intestine.     Sometimes  the  pan-  Sometimes 
creatic  duct  opens  by  a  distinct  orifice.  double. 

Microscopic  structure  of  the  mucous  m^emhrane.  With  the  use  of  Parts  to  be 
the  microscope,  and  with  pieces  of  fresh  intestine,  the  student  ^i^^«^^ 
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will  be  able  fai  make  out  the  nature  of  the  villi,  the  ^Hidnln 

bdlicB,  and  the  epithelium. 

Vaii.  When  a  piece  of  the  lower  part  of  the  duodeninn,  baa 
which  the  mucus  is  washed  away,  is  ezuniiied  in  w«Ur,  tbt 
mucous  membrane  will  be  found  studded  over  reij  thickly  witb 
small  projections,  like  those  on  velvet.  Existing  along  the  iriwlii 
of  the  small  intestine,  both  on  the  valves  and  between  thai 
(fig.  96),  these  bodieti  are  irregular  in  form,  some  being  tnangt- 
lar,  others  conical  or  cylindrical  with  a  la^e  end.  Theix  loiglk 
is  from  -j^th  to  j'gth  of  an  inch.  They  ai«  best  marked  wheK 
the  valvuliD  conniventes  are  lar^jest ;  and  in  the  duodenum  thn 
number  is  estiniateil  at  60  to  90  in  a  square  line,  but  in  the 
lower  end  of  the  ileum  at  only  40  to  70  over  the  same  snibce. — 

Each  villus  is  an  extension  of  the  mucous  coat,  and  is  comtd 
by  columnar  epithelium.  One  ot  stanetimu  two  arteiial  twigs 
form  a  capillary  network  on  its  surbce  beneath  the  mncoM 
covering,  and  end  generally  in  a  single  emerging  vein.  A  nn^ 
lacteal,  or  two  forming  a  loop  with  cross  bmnchea,  occnpy  th» 
centre,  and  communicate  with  a  plexus  below  the  villus  ;  vA 
around  the  lactculs  a  thin  layer  of  involuntary  muscular  fibre  v 
arranged  limgitudinally  (BrUcke).  Nerves  have  not  been  detected 
in  the  villus. 

Glands.  In  the  gkndular  apparatus  of  the  small  intestine  art 
included  the  crypts  of  Lieherkilhn,  solitary  glands,  and  Peyo'ii 
and  Brunner's  glands. 

The  crypls  of  Li^Krkiihn  (fig.  95)  are  minute  simple  tnto, 
similar  to  those  in  the  stomach,  though  not  so  closely  oggi^ted, 
which  exist  throughout  the  small  intestine.     They  open  on  the 
surface  of  the  mucous  membrane  by  small  orifices  between  the 
villi,  and  around  the  larger  glands ;  bnt 
''*■  ''''■  at  the  opposite  end  they  project  into  the 

submucous  layer,  ore  closed,  and  seldom 
branched,  lieir  length  is  from  ^gth  to 
3-'g  th  of  an  inch,  and  their  diameter  ia  ^  ^th 
of  an  inch.  They  are  filled  with  a  trans- 
lucent fluid  containing  granules,  and  ue 
lined  by  a  columnar  epithelium. 
^^-—^^  The aolitary glandi  (fig.  95)  are  lonitdish 

^p^        •^■^^■■■^■'     wiiit^  eminences,  about  the  siie  of  »«»■ 
gUoiK:  tiie  tard  seed  if  distended,  which  ate  scattered 

^n.  along  the  small  intestine,  hut  in  greatest  numbers  in  the  ilenm. 

Placed  on  all  parts  of  the  intestine,  and  even  on  or  between  the 
volvulte  conniventes,  these  bodies  are  covered  by  tlie  villi  of  the 


bctHla, 
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nmcAUB  membrHne,  and  are  Burromided  at  theii  circumference  bj 
apertures  of  the  crypta  of  LieberkUhn.      The  glands  are  amall  CI 
fibrous  sacs,  which  cuntain  an  opaque  whitub  fluid  with  cells  and 
gnnules,  but  are   not  provided  with  any   apertuie  into   the 


The  gUmdt  of  Ptyer  (glanduliB  agminatfe)  are  found  chiefly  in  QUnda  of 
the  ileum  (fig.  96),  in  the  fonn  of  oval  patclies,  which  meaaure  "^"  ■ 
fetm  half  an  inch  to  two  inches  or  more  in  length,  and  about  half 
an  inch  in  width.      The  groupa  of  glands  are  situate  on  the  part  sIh  ; 
of  the  intestine  opposite  to  the  attachment  of  the  mesentery,  and  dtiutlon ; 
their  direction  ia  longitudinal  in  the  gut.    Usnally  they  are  from 
twenty  to  thirty  in  number.      In  the  lower  part  of  the  ileum  the  number; 
glands   are  largest   and   most   numerous ;  but   they   decrease  in  pecuUui- 
number  and  aiie  upwards  from  that  spot,  till  at  the  lower  part 
of  the  jejunum  they  become  irregular  in  form,  and  may  consist 
only  of  small  roimdish  masses. 

The  mucona  membrane  over  them  ia  hollowed  into  pits,  and 
is  generally  destitute  of  villi  on  the  subjacent  vesicles,  but 
between  the  fosece  it  has  the  same  characters  as  in  other  parts. 

A  patch,  when   examined  by  the  microscope,  appears  to  be  compuluoD 
but  a  collection  of  the  solitary  glands,  for  it  consists  of  a  number  "■i*™'' 
of  small  Qattened  vesi- 
cles or  sacs,  which  are  Fig.  9fl.* 
ronnd  or  oval  in  fonn, 
and    are    covered    by 
tJie  mucous  membrane. 

Mfa  Ih.  glmd.  n^  ras.J's.-IM^jr-.-SSB^M.  .i»»u^ 
feired  to,  the  vesicles  (i=^^t'^5*v''?Ci'lt^^'3BB£  bUjku. 
contain  a  whitish  con- 
■ialent  fluid  with  round 
nucleated  cells,  and 
oaclear  bodies  ;  they 
are  commonly  without 
■nj  aperture,  though 
openings  into  the  intes- 
tine have  been  seen 
(Thomson ).  Around 
t^  vesicles  is  a  ring  of 
apertures  of  the  crypts 
before  described. 

Fine  arterial  twigs  ramify  on  the  veaicle,  and  send  inwards  AHwitt 
capillary  offieta  through  the  cell  wall,  which  form  a  network  in 
the  interior,  and  converge  to  the  centre.     I^xiteal  vessels  form  LuImIi. 

*  A  magnified  Tiew  of  a  piece  of  mncons  membrans  covered  with  its  TilU 
and  tubules  (Boebtd),  On  the  left  hand  is  a  piece  of  one  of  Pefer'a  patches 
or  glands,  representing  the  vesicln  of  the  glands,  each  haying  &  lisg  of 
tabes  at  its  cirtnunf  srance,  and  bung  dssUtnte  of  iiUi. 
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Compound 
^landn,  or 
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compo- 
sition. 

Apertures 
of  their 
ducts. 


The  epithe- 
lium LB 
columnar. 


How  to  soo 
the  areolar 
tifisue. 


Arteries  of 
the  intes- 
tine; 


vems ; 
absorbents. 


Nerves  form 
plexuses 
with  gan- 
Rlio. 


plexuses  around  and  beneath  the  vesicle,  but  do  not  penetrate 
the  wall. 

The  Glands  of  Brunner  are  small  compound  bodies,  similar 
to  the  buccal  and  labial  glands  of  the  mouth,  which  exist  in  the 
ducKlenum.  For  a  few  inches  near  the  pylorus  they  are  mort 
numerous,  and  there  they  are  visible  without  a  lens,  being 
nearly  as  large  as  hemp  seed.  When  examined  more  minutely 
the  glands  are  found  to  consist  of  lobules,  with  appertaining 
little  excretory  tubes :  and  each  ends  on  the  surface  of  the 
mucous  membrane  by  a  duct,  whose  aperture  is  slightly  laigez 
than  the  mouths  of  the  contiguous  crypts  of  Lieberkiihn.  They 
secrete  mucus,  and  in  the  small  secretory  cells  of  the  gland  the 
epitheliimi  is  laminar. 

Epithelium.  The  epithelial  lining  of  the  mucous  membrane  of 
the  small  intestine  is  of  the  columnar  or  cylindrical  kind.  For 
the  villi  it  forms  a  very  distinct  covering  of  elongated  or  pri»* 
matic  pieces.  It  sinks  into  the  crypts  of  Lieberkiihn,  and  ducts 
of  the  glands  of  Brunner,  and  gives  them  a  lining,  as  before  saicL 

Dissection.  To  demonstrate  the  areolar  tissue  between  the 
coats  of  the  intestine,  a  piece  of  the  bowel  turned  inside  out,  is 
to  be  inflated  forcibly  ;  and  to  ensure  the  success  of  the  attempt, 
a  few  cuts  may  be  previously  made  through  the  peritoneal  coat 
The  air  enters  the  wall  of  the  intestine  where  the  peritoneal 
covering  is  injured,  and  spreads  through  the  whole  gut ;  but 
opposite  the  solitary  glands  and  the  patches  of  Peyer  the  mucotifl 
coat  is  more  closely  connected  with  the  contiguous  structures, 
and  the  subjacent  portion  will  not  be  distended  with  the  air. 
The  intestine  may  be  examined  when  it  it  is  dry. 

Vessels  of  Uie  intestine.  The  branches  of  arteries  ramify  in  the 
submucous  layer,  and  end  in  a  network  of  small  twigs  in  the 
mucous  membrane,  which  supplies  the  folds,  the  villi,  and  the 
glands.  Opposite  Peyer's  patches  the  intestine  is  most  vascular; 
and  the  vessels  form  circles  around  the  vesicles,  before  supplying 
offsets  to  them.  The  veins  have  their  usual  resemblance  to  the 
companion  arteries. 

The  absorbents  consist  of  a  superficial  longitudinal  set  (lym- 
phatics) ;  and  of  a  deep  plexiform  set  (lacteals)  in  both  the 
mucous  and  submucous  layers ;  the  two  join  by  perforating 
vessels,  and  all  end  in  larger  trunks  in  the  mesentery. 

Nerves  of  the  small  intestine  come  from  the  upper  mesenteric 
plexus,  and  entering  the  coats  by  the  sides  of  the  arteries  form 
plexuses  with  interspersed  ganglia.  One  such  plexus  is  con- 
tained in  the  muscular  coat  between  the  longitudinal  and 
circular  fibres  (Auerbach)  ;  and  another  is  placed  in  the  sub- 
nmcous  layer  (Meissner)  :  they  join  freely  by  branches  through 
the  intestinal  coats,  and  reach  from  the  pylorus  to  the  extremity 
of  the  alimentary  tube. 
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Structure  of  the  common  bile  duct.  The  bile  duct  consists  of  a  Two  coats  in 
strong  fibrous  coat,  and  of  an  internal  or  mucous  coat  which  is  ^uct^ 
lined  by  columnar  epithelium.     On  the  surface  of  the  mucous  epithelium 
membrane  are  the  openings  of  numerous  branched  mucous  glands,  *"<i  glands, 
which  are  imbedded  in  the  fibrous  coat ;  some  of  them  are  aggre- 
gated together,  and  are  visible  with  a  lens. 

LARGE    INTESTINE. 

The  large  intestine  is  the  part  of  the  alimentary  canal  between  Extent  of 
the  termination  of  the  ileum  and  the  anus.     Its  division  into  *     ^* ' 
parts,  and  its  attachment  by  peritoneum  to  the  abdominal  wall, 
have  been  described  (p.  511). 

In  length  this  part  of  the  alimentary  canal  measures  about  length 
five  or  six  feet, — one  fifth  of  the  whole  extent  of  the  intestinal 
tube.     The  diameter  of  the  colon  is  largest  at  the  commencement  ■**®- 
in  the  csBcum,  and  gradually  decreases  from  that  part  as  far  as 
the  rectum,  where  there  is  a  dilatation  near  the  end. 

When  compared  with  the  small  intestine,  the  colon  is  found  Compared 

with  Tna.li 

to  be  distinguished  by  the  following  characters  : — it  is  of  greater  gut,  larger; 
capacity,  being  in  some  parts  as  large  again,  and  is  more  fixed  n^ore  fixed ; 
in  its  position.     It  is  also  free  from  convolution,  except  in  the  ^^^  coHed; 
left  iliac  fossa,  where  it  forms  the  sigmoid  fiexure.     Instead  of 
being  a  smooth  cylindrical  tube,  the  colon  is  sacculated  ;  and  it 
is  marked  by  three  longitudinal  muscular  bands,  which  alternate  sacculated 
with  as  many  rows  of  dilatations.     Attaclied  to  the  surface  at  ^^  l«nd». 
intervals,  especially  along  the  transverse  colon,  are  processes  of  ^^ 
peritoneum  containing  fat, — the  appendices  epiploica). 

In  the  rectum,  or  the  lower  part  of  the  large  intestine,  the  in  the 
surface  is  smootli,  and  the  longitudinal  bands  have  disappeared,    '^c*^™- 

Dissection,  For  the  purpose  of  examining  the  lai^  intestine  xake  pieceH 
the  student  should  cut  ofif  and  blow  up  the  caecum,  with  part  of  ^J^?J*f^® 
the  ileum  entering  it ;  he  should  prepare  in  a  similar  way  a 
piece  of  the  transverse  colon,  and  a  piece  of  the  sigmoid  flexure 
(about  four  inches  of  each).     The  ai-eolar  tissue  and  the  fat  are 
to  be  removed  with  care  from  each,  after  it  has  been  inflated. 

The  CiEcuM,  or  the  head  of  the  colon  (caput  caecum  coli)  is  Definition  of 
the  rounded  part  of  the  large  intestine  which  projects,  in  the  ^'^^^^ '» 
form  of  a  pouch,  below  the  junction  of  the  ileum  with  it.     It 
measures  about  two  inches  and  a  half  in  length,  and   though  length  and 
gradually  narrowing  infuriorly,  the  ca)cum  is  the  widest  part  of       ^   • 
the  colon, — lience  the  name  caput  coli.     At  its  inner  side  it  is  receires 
joined  by  the  small  intestine  ;  and  still  lower  there  is  a  small  ^p^^ 
worm-like  projection — the  vermiform  appendix. 

Appendix  vermiformis.    This  little  convoluted   projection    is  Vermiform 
attache<l  to  the  lower  and  hinder  part  of  the  caecum,  of  which  it  Sf£J;h- 
was  a  prolongation  at  one  period  in  the  growth  of  the  embryo,  nient; 
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From  three  to  six  inches  in  length,  the  appendix  is  rather  laiger 
than  a  gooscK^uill,  and  is  connected  to  the  inner  part  of  the 
.  caacum  by  a  fold  of  peritoneum.  It  is  hollow,  and  has  an  aper- 
ture of  communication  with  the  intestine.  In  structure  it  TeBtm- 
bles  the  rest  of  the  colon. 

Dissection.  To  study  the  interior  of  the  caocum,  and  the  Talve 
between  it  and  the  small  intestine,  the  specimen  now  under 
examination  should  be  dried.  After  the  caecum  has  been  dried 
the  following  cuts  should  be  made  into  it : — One  oval  piece  is  to 
be  taken  from  the  ileum  near  its  termination  ;  another  from  the 
side  of  the  ca^ium,  opposite  the  entrance  of  the  small  intestine; 
and  lastly  the  end  of  the  colon  included  in  the  ligature  is  to  be 
cut  off. 

Ileo-cascal  valve.  On  looking  into  the  intestine,  the  ileo-caseal 
valve  will  be  seen  at  the  entrance  of  the  ileum  into  the  csbciuil 
It  is  composed  of  two  pieces,  each  with  a  different  inclination, 
which  project  into  the  interior  of  the  ca)cum,  and  bound  a 
narrow,  nearly  transverse  aperture  of  communication  between 
the  two  differently-sized  portions  of  the  alimentary  canal. 

The  upper  piece  of  the  valve,  iUo-colic,  projects  horizontally 
into  the  large  intestine,  oj)posite  the  junction  of  the  ileum  with 
'the  colon.  And  the  lower  piece,  ileo-caxal,  which  is  the  lai^ 
of  the  two,  lias  a  vertical  direction  between  the  ileum  and  the 
caecum.  At  each  extremity  of  the  opening  the  pieces  of  the 
valve  are  blended  together,  and  the  resulting  folds  extend  transr 
versely  for  some  distance  on  the  intestine,  forming  the  frcma  or 
retinacula  of  the  valve. 

The  size  of  the  opening  between  the  pieces  of  the  valve 
depends  upon  the  distension  of  the  intestine ;  for  when  the 
extremities  or  retinacula  of  the  valve  are  stretched  the  margins 
of  the  opening  are  approximated,  and  may  be  made  to 
touch. 

Each  piece  of  the  valve  is  formed  by  the  circular  muscular 
fibres  of  the  intestinal  tube,  covered  by  mucous  membrane  ;  as 
if  the  ileimi  was  thrust  obliquely  through  the  wall  of  the  caecam, 
after  being  deprived  of  its  peritoneal  coat  and  its  layer  of  longi- 
tudinal fibres.  This  construction  is  easily  seen  on  a  fireah 
specimen  by  dividing  the  peritoneiun  and  the  longitudinal  fibres, 
and  gently  drawing  out  the  ileum  from  the  c«cum. 

The  opening  of  the  appendix  into  the  caecum  is  placed  below 
that  of  the  ileum.  A  small  fold  of  mucous  membrane  partly 
closes  the  aperture,  and  acts  as  a  valve. 

Folds  or  ridges  are  directed  transversely  in  the  interior  of  the 
gut,  and  correspond  Mnth  depressions  on  the  outer  surface  :  these 
folds  result  from  the  doubling  of  the  wall  of  the  intestine,  and 
the  largest  enclose  vessels. 

Structure  of  th£  CoiiOisi.  The  coats  of  the  large  are  sinukr 
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to  those  of  the  small  intestine,  viz.  serous,  muscular,  fihious,  and  in  the  wail 
mucous.  of  the  gut. 

Serous  coat.  The  peritoneum  does  not  invest  the  large  intes-  Serous  coat 
tine  throughout  in  the  same  degree.     It  covers  the  front  of  the  ^iSi?"* 
ccecum,  and  the  front  and  sides  of  the  ascending  and  descending  tine. 
colon;  but  in  neither  does  it  reach  commonly  the   posterior 
aspect    (p.   511).      The   transverse   colon   is   incased   like   the 
stomach,  and  has  an  interval  along  each  of  the  borders  where  the 
transverse  meso-colon  and  the  great  omentum  are  attached. 

The  muscular  coat  is  formed  by  longitudinal  and  circular  ^ivJS^" 
fibres,  as  in  the  small  intestine. 

The  Icngitvdinal  set  of  fibres  may  be  traced  as  a  thin  layer  longitudinal 
over  all  the  surface,  but  they  are  collected  for  the  most  part  |£^J^ 
into  three  longitudinal  bands,  each  being  about  the  third  of  an 
inch  in  width.     On  the  vermiform  appendix  the  fibres  form  a  which  are 
uniform  layer ;  but  they  are  continued  thence  in  the  form  of  JJJ^JSj^U^ 
bands  along  the  caecum  and  colon  :  on  the  rectum  they  are  dif-  and  rectum; 
fused  over  the  surface.     When  the  bands  are  divided  the  intes- 
tine elongates, — the  sacculi,  and  the  ridges  in  the  interior  of  the 
gut,  disappearing  at  the  same  time. 

The  circular  fibres  are  spread  over  the  whole  surface,  but  are  and  circular. 
most  marked  in  the  folds  that  project  into  the  intestine.     In  the 
rectum  (to  be  afterwards  seen)  they  form  the  band  of  the  internal 
sphinct^  muscle. 

The  fiJbrous  coat  resembles  that  of  the  small  intestine.     It  will  Pibrous  coat 
be  exposed  by  removing  the  peritoneal  and  muscular  coverings.    J^^.  "™*^ 

The  mucous  coat,  which  will  be  seen  on  opening  the  intestine,  Muooua  coat 
is  smooth,  and  of  a  pale  yellow  colour.     It  is  not  thrown  into  l'i^*^°J* 
special  folds,  except  in  the  rectum.     The  surface  is  free  from  vuu. 
villi;  and  by  this  circumstance  the  mucous  membrane  of  the 
large  can  be  distinguished  from  that  of  the  small  intestine. 
This  difference  in  the  two  portions  of  the  alimentary  tube  is 
well  seen  on  the  ileo-caecal  valve  ;  for  the  surface  which  looks  to 
the  small  intestine  is  studded  with  villi,  whilst  the  lower  surface, 
covered  by  the  lining  membrane  of  the  caecum,  is  free  from  those 
small  eminences. 

Microscopic   appearances.    In   a  piece  of  fresh  intestine   the  structure 
microscope  will  show  the  mucous  membrane  to  possess  small  ^J^^jf^^**^ 
tubes  or  crypts,  some  lai^er  solitary  follicles,  and  an  epithelial 
covering. 

The  tufnUes  or  crypts  (fig.  97,  C)  occupy  the  whole  length  of  Tubes  or 
the  large  gut,  and  resemble  those  of  the  small  intestine,  but  are  ^"^P** 
more   numerous,   and  closer  together.      Their   orifices  on  the  more 
surface  are  circular  (^),  and  are  more  uniformly  diffused  than  fmd  longer 
the   apertures  of  the   tubules   in   the   small   gut.     A   vertical  ***"* 
section  of  the  membrane  (^)  will  show  the  tubes  to  extend  ver- 
tically from  the  surface  into  the  submucous  coat,  and  to  be  oi 
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grent(?r  length  than  tlie  cn'pta  of  LieberkUhn  in  the  jejnnnm 
and  ileum  ;  they  nieaiiure  from  ((jth  to  ijUx  of  an  inch  in  loigUi, 
and  j^th  to  is^th  of  an  inch  across. 

The  aolitarij  follichi  (lig.  97,  B)  are  soatt«Ted  here  and  there 
all  thiuugh  the  large  int«fltine  ;  but  they  are  in  gieateat  niunlKi 
'  in  the  cscnm  and  vennifoim  sp- 

Fig.  S7,*  pendii.     They  are  whiliah  rounded 

bodies  fmm  jjth  to  ^th  of  an  inch 
in  diameter,  and  are  aituate   ia  the 
HubmucouB      layer     amongst     the 
tubules.      These  follicular    glands 
,    are  simple  sacs  without  opening,  aa 
'  a  the  small  intestine,-  but  over  eadi 
is  a  deprcseion  in  the  mucoiu  ibeni- 
brane  simulating  an  aperture  into  it. 
,,       The  ^thdium  is  uf  the  columnar  kind,  as  in  the  Bmall  intes- 
tine, and  enters  the  tubules. 

VuuU.  The  distribution  of  the  Teasels  in  the  wall  of  tlie 
lai^  intestine  is  the  same  as  in  the  smaller  boweL 
1       NtTvts.  In  the  coat-i  of  the  large  intestine  the  nerves  hare 
the  aoiiic  plexifunu  arrangement  as  in  the  small  gut,  as  before 

The  deep  ohtorbent  ve$teU  form  a  plexus  in  the  mucous  and 
submucous  layetB  beneath  the  tubules  ;  after  leaving  the  intes- 
tine, they  join  the  lymphatic  glauds  aloi^j  the  side  of  the  colon. 


The  pancreas  (fig.  S8)  is  a  narrow  flattened  gland  from  sii  to 
eight  inches  in  length,  which  is  said  to  have  some  resemblance 
to  a  dog's  tongue.  It  is  larger  at  the  right  than  the  left  end  ; 
and  it  is  divided  into  a  head,  tail,  and  body. 

The  htad,  or  the  right  estremity  (A),  occupies  the  concavity 
of  the  duoilenum  ;  and  the  left  extremity,  or  the  tail  (f),  is 
roundeil,  and  touches  the  spleen. 

The  My  of  the  gland  (i)  ia  narrowest  a  little  to  the  right  of 
the  vertebral  column,  and  ia  thickest  at  the  upper  border ;  it 
measures  about  one  inch  and  a  half  in  breadth,  and  from  half 
an  inch  to  an  inch  in  thickness.  The  connections  of  the  pancreas 
with  surrounding  parts  are  described  at  p.  522. 

DisBeciian.  Let  the  pancreas  be  placed  on  the  anterior  suriace, 
and  let  the  eicretflry  duct  be  traced  posteriorly  from  right  to 


*  Enlarged  view  of  a  eolitarj  gland  aad  tlie  tnbules  of  the  mucous  coat 
<Baehm).  B.  A  sedinn  of  a  follicle.  C.  Tabnlea  of  Uie  macous  iDcm- 
btsne.  1.  Surface  opening.  2,  Side  ne'  of  the  tubes.  3.  Pita  for  the 
closed  ends  of  the  tubes  ia  the  submucoiu  tissue. 


THE  PANCBEAS. 

left  by  Bcreping  away  the  substance  of  the  gland.     .The  duct 
will  be  recognised  by  its  whiteneaB. 

STRCCTtTRE.  The  pancreaa  is  a  compound  gland,  and  i^  pro-  it 
vided  with  a  special  duct     It  m  destitute  of  a  distinct  capsule ;  ^^ 


but  it  is  EUTTounded  by  areolar  tissue,  which  project  into  the 
interior,  anil  connects  tt^ther  the  lobules.  The  fluid  secreted 
by  it  assists  in  the  digestion  of  the  aliment. 

The  glandular  structure  is  soft  and  loose,  and  is  of  a  reddish,  Tontunud 
or  grayish  white  colour.     It  consists  of  lobules,  which  are  united  '*  "^ ' 
into  larger  masses  by  areolar  tissue,  vessels,  and  ducts. 

la  analysing  a  lobule  it  will  be  found  to  consist  ultimately,  as  soastitutlaD 
in  the  parotid,  of  the  branchings  of  the  eicretory  duct,  which  iSi',^ 
end  in   closed  vesicular  extremities,   and  are   soiroundeil   by  a  gl»ii<it 
plexus  of  vessels.     In  the  vesicles  the  epithelium  is  flattened. 

The  diict  of  the  pancreas  (canal  of  Wirsung)  eitends  the  entire  The  duct  nf 
lei^h  of  the  gland,  and  is  somewhat  nearer  the  lower  than  the     *  '^  ' 
npper  border.     It  begins  in  the  tail  of  the  pancreas,  where  it™'™*, 
presents  a  bifureated  extremity.      As  it  continues  onwards  to  the 
head  of  the  gland,  it  receives  many  branches  ;  and  it  finally  ends  brsnohw. 
Ijy  opening  into  the  duodenum,  either  in  union  with,  or  separate 
from  the  common  bile  duct  (p.  526).      Of  the  tributary  branches 
the  largest  is  derived  from  the  head  of  the  pancreas. 

*  This  cut  tbowt  the  liver  and  gnll  bladder,  Uk  stomacb  niied,  and  the 
dnadenum,  pancreas,  SDcl  spleen  ITiedem&tm).  /.  liver,  g,  Qall  bladder, 
Hid  /.  Common  bile  duct.  (.  Stomacb.  0.  CBsopliagUB  joining  it,  and  p. 
Pjrlonu,  US')  d.  Duoilenum.  t.  Fancreai.  h.  The  head,  and  I.  The  (ail  of 
the  same,  with  t.  The  pancreatic  dncL  r.  Tbe  Spleen,  a.  AorU,  n. 
BBperior  meacDlerio  arteij. 
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The  duct  measims  from  ^th  to  li^th  of  an  inch  in  diameter 
near  the  duodenum.  It  is  fonned  of  a  fibrous  and  a  mueimt 
coat ;  the  latter  is  lined  by  a  cylindrical  epitheliwn^  and  is  pro- 
Tided  Tvith  small  glands  In  the  duct  and  its  laigest  branches. 

Occasionally  there  are  two  pancreatic  ducts.  Or  the  branch 
from  the  head  of  the  pancreas  may  open  separately  into  the 
duodenum,  one  inch  or  more  from  the  diief  duct. 

Vessels,  h/mphatics,  and  nerves.  The  arteries  imd  TeinB  hare 
been  described  already  ;  and  the  lymphatics  join  the  lumbar 
glands.     The  nerves  are  furnished  by  the  solar  plexus. 


ConsiJitence 
and  colour 
of  the 
spleen. 

Use. 

Form  and 

position. 
Surfaces. 


Uordem. 
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8ise 


and  weight. 
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accessory 

spleens. 
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and  special 
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THS   SPLEEN. 

The  spleen  is  a  vascular  ^^ipongy  organ  of  H  bluish  or  poiple 
colour,  sometimes  approaching  to  gray.  Its  textnre  is  finable 
and  easily  broken  under  pressure.  The  use  of  the  spleen  is 
unknown. 

The  viscus  is  somewhat  elliptical  in  shape,  and  is  placed  ve^ 
ticolly  against  the  great  end  of  the  stomach,  as  before  described 
(p.  507). 

At  the  outer  aspect  it  is  convex  towards  the  ribs.  The  inner 
surface  is  marked  by  a  longitudinal  ridge  nearer  the  posterior 
than  the  anterior  border,  into  which  the  vessels  plunge  to  ramify 
in  the  interior.  Before  and  behind  the  ridge,  the  surface  it 
flattened  or  somew^hat  hollowed.  The  spot  where  the  veeseli 
enter  is  named  the  hilum  of  the  spleen. 

The  anterior  border  is  thinner  than  the  posterior,  and  is  often 
notched.  Of  the  two  extremities,  the  lower  is  more  pointed  than 
the  upper. 

The  size  of  the  spleen  varies  much.  In  the  adult  it  measures 
commonly  about  five  inches  in  length,  three  or  four  inches  in 
breadth,  and  one  inch  or  one  inch  and  a  half  in  thickness.  Its 
weight  lies  between  four  and  ten  oimces,  and  is  rather  less  in  the 
female  than  the  male. 

Small  mas^s  or  accessory  spleens  (splenculi)  are  found  occa- 
sionally near  the  fissure  of  the  spleen  in  the  gastro-splenic 
omcntimi,  or  in  the  great  omentum.  Varying  in  size  from  a 
bean  to  a  moderate  sized  plum,  these  bodies  are  commonly  one 
or  two  in  number ;  but  they  may  be  many  more.  In  one  in- 
stance they  exceeded  a  score. 

Structure.  Enveloping  the  spleen  are  two  coverings,  a 
serous  and  a  fibrous.  The  mass  of  the  spleen  is  formed  by  a 
network  of  fibrous  or  trabecular  tissue,  which  contains  in  its 
meshes  the  proper  splenic  substance,  with  the  Malpighian  cor- 
puscles. Throughout  the  mass  the  bloodvessels  and  the  neires 
ramify.     No  duct  exists  in  connection  with  this  organ* 

The  serous  or  peritotieal  coat  incases  the  spleen,  and  coven  the 
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surface  except  at  the  hilum  and  the  posterior  bonder.  It  is  closely  nearly 
connected  to  the  subjacent  fibrous  coat.  oompiote. 

The  fibrous  coat  (tunica  albuginea)  gives,  strength  to  the  spleen,  Fibrous  coat 
and  forms  a  complete  case  for  it.     At  the  fissure  on  the  ii^er  Jjl2|^"*^ 
surface  this  investment  pusses  into  the  interior  with  the  vessels,  owaes. 
to  which  it  furnishes  sheaths  ;   and  if  an  attempt  is  made  to 
detach  this  coat,  numerous  fibrous  processes  will  be  seen  to  be 
connected  with  its  inner  surface.     Its  colour  is  whitish  ;  and  its  Fibres  that 
structure  is  made  up  of  areolar  and  elastic  tissues.  '**"*  **• 

Dissection,  The  spongy  or  trabecular  structure  will  best  appear,  interior  of 
by  washing  and  squeezing  a  piece  of  fresh  bullock's  spleen  under  *pl««^ 
water,  so  as  to  remove  the  grumous  looking  material. 

The  trabecular  tissue  forms  a  network  through  the  whole  in-  and  dii>po- 
terior  of  the  spleen,  similar  to  that  of  a  sponge,  which  is  joined  ^2^°^' 
on  the  one  hand  to  the  external  casing,  and  on  the  other  to  tissue  in  it. 
sheaths  around  the  vessels.     Its  processes  or  threads  are  white.  To  form  on 
flattened  or  cylindrical,  and  average  from   ^th  to   ^th  of  an  JSucture. 
inch  :  they  consist  of  fibrous  and  elastic  tissues.     The  interstices 
between  the  fibres  communicate  freely  together,  and  contain  the 
proper  substance  of  the  spleen,  and  the  vessels. 

Microscopic  appearances.  The  characters  of  the  substance  of 
the  spleen  and  of  the  Malpighian  bodies  cannot  be  ascertained 
without  the  aid  of  the  miscroscope. 

The  splenic  pvlp  is  a  soft  semi-fluid,  red-brown  mass,  which  is  Splenic 
lodged  in  the  intervals  of  the  venous  plexus,  and  fills  the  areolae  of  JJJiour,  an^ 
the  trabecular  structure.     Under  the  microscope  this  material  is  «>mpc«i- 
oomposed  of  granular  red  bodies  about  as  large  as  blood  cells, 
with  intermixed  caudate  and  nucleated  ceUs,  and  nucleai>looking 
bodies.     In  it  are  scattered  large  corpuscles  containing  blood- 
cells  undergoing  change. 

The  Malpighian  corpuscles  are  best  seen  in  the  human  body  Malpighian 
after  sudden  death,  or  in  children.     They  are  small  vesicular  **°***°*  • 
bodies,  about  ^th  of  an  inch  in  diameter,  and  are  appended  to    "* 
the  sheaths  of  the  smallest  branches  of  the  arteries  by  arterial  attachment ; 
twigs  which  pierce  their  coat ;  they  project  into  the  pulp  of  the 
spleen,  and  are  surrounded  by  it.     Each  is  a  closed  sac,  having 
a  membranous  case  with  contents. 

The  coat  of  the  corpuscle  is  transparent,  and  is  said  to  consist  oonsti- 
of  the  same  tissue  as  the  sheath  of  the  small  arteries.     In  the 
interior  is  a  slightly  tenacious  whitish  mass,  with  diflferent  sized 
pale  cells,  granular  as  well  as  nucleated,  which  resemble  chyle 
corpuscles. 

Bloodvessels.  The  branches  of  the  splenic  artery  are  surrounded  Splenic 
by  sheaths  of  fibrous  tissue,  even  to  the  terminal  twigs.     The  ^  ^ 
ehief  branches  do  not  join  together ;   and  they  accompany  the  «uppi»c« 
▼eins  till   they   have  a  diameter  of  yggth  to  ^th  of  an  inch,  ©f^ieen. 
They  then  leave  the  veins,  and,  still  surrounded  by  sheaths,  end 
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in  tufts  of  capillaiy  vessels  amongst  the  soft  spleen  substance ; 
these  last  are  incased  in  sheaths,  and  end  directly  in  the  plexus 
of  veins,  as  well  as,  according  to  the  view  of  some  observers,  in 
spaces  in  wliich  the  veins  begin. 

The  splenic  vein  begins  in  the  intertrabecular  spaces  by  a  fine 
plexus  in  the  splenic  pulp.  From  this  plexus  issue  small  branches, 
which  unite  into  trunks  larger  than  the  arteries  which  they 
accompany  to  the  fissure  of  the  spleen ;  and  in  their  course  they 
receive  accessory  branches,  some  joining  at  a  right  angle. 

Nerves  and  lympkcUics,  The  lymphatics  are  superficial  and 
deep,  and  enter  the  glands  in  the  gastro-splenic  omentum  ;  their 
beginning  in  the  spleen  is  unknown.  The  nerves  come  from  the 
solar  plexus,  and  surround  the  artery  and  its  branches. 


THE    LIVER. 
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The  liver  secretes  the  bile,  and  is  the  largest  gland  in  the 
body.  Its  duct  opens  into  the  duodenum  with  that  of  the 
pancreas. 

Dissection,  Preparatory  to  examining  the  liver,  the  vessels  at 
the  under  suii'ace  should  be  dissected  out.  This  proceeding  will 
be  facilitated  by  distending  the  vena  cava  and  vena  portae  with 
tow  or  cotton  wool,  and  the  gall-bladder  with  air  through  its 
duct.  The  several  vessels  and  ducts  are  then  to  be  defined,  and 
the  gall-bladder  to  be  cleaned. 

On  following  outwards  the  left  branch  of  the  vena  port»  to 
the  longitudinal  or  antero-posterior  fissure,  it  will  be  found  con- 
nected anteriorlv  with  the  remains  of  the  umbilical  vein,  and 
posteriorly  with  the  remains  of  the  ductus  venosus. 

The  liver  is  of  a  red-brown  colour  and  firm  consistence ;  and 
weighs  commonly  in  the  adult  from  three  to  four  pounds  (fifty 
to  sixty  ounces).  Transversely  the  gland  meastires  from  ten  to 
twelve  inches ;  from  front  to  back  between  six  and  seven  inches  ; 
and  in  thickness,  at  the  right  end,  about  three  inches  ;  but  this 
last  measurement  varies  with  the  spot  examined. 

In  shape  tlie  liver  is  somewhat  square.  It  offers  for  examina- 
tion two  surfaces,  two  borders,  and  two  extremities;  and  the 
under  surface  is  further  marked  by  lobes  and  fossae,  and  by 
fissures  which  contain  vessels. 

The  connections  and  the  ligaments  of  the  liver  are  described 
at  pp.  507  and  512. 

Surfaces.  On  the  upper  aspect  the  liver  is  convex :  extending 
from  front  to  back  is  the  suspensory  ligament,  which  divides  the 
upper  sur^ue  into  two  unequal  parts,  of  wliich  the  right  is  the 
larger.  The  imder  surface  is  irregular,  and  presents,  as  before 
said,  lobes,  fissures,  and  fossso.     In  contact  with  this  sur&ce  i^ 
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the  gall-bladder ;    and  a  longitudinal  fissure  divides  it  into  a 
right  and  left  lobe. 

Borders.  The  anterior  border  is  thin,  and  is  marked  by  two  Anterior 
notches  :  one  is  opposite  the  longitudinal  fissure  on  the  under  SJSi  wid 
surface  before  alluded  to,  and  the  other  is  over  the  large  end  of  notched, 
the  gaU-bladder.     The  posterior  border  is  much  thicker  at  the  posterior  is 
right  than  at  the  left  end,  and  at  the  thickened  part  it  touches         ^  * 
the   right  kidney  and  the  diaphragm.     Opposite  the  vertebral  andSilao 
column  is  a  hoUow  in  this  border ;  and  the  vena  cava  is  partly  ^° 
imbedded  in  it  on  the  right  of  the  spine. 

Extremities.  The  right  extremity  is  thick  and  roimded  ;  and  Extremities. 
the  left  is  thin  and  flattened. 

Lobes.  On  the  imder  surface  the  liver  is  divided  primarily  into  Lobes  are 
two  lobes,  a  right  and  a  left,  by  the  anterio-posterior  or  longitu-  BSr?iu»f*and 
dinal  fissure ;  and  occupying  the  same  surface  of  the  right  lobe  "^  fi^®»  ^2- 
are  three  others,  viz.  the  square,  the  Spigelian,  and  the  caudate 
lobe : — 

The  left  lobe  is  smaller  and  thinner  than  the  right,  and  has  a  left, 
slight  depression  inferiorly  where  it  touches  the  stomach. 

The  right  lobe  forms  the  greater  part  of  the  liver,  and  is  "g^t; 
separated  from  the  left  by  the  longitudinal  fissure  on  the  one  last  sub- 
aspect,  and  by  the  suspensory  ligament  on  the  other.     To  it  the 
gall-bladder  is  attached  below ;  and  the  foUowing  lobes  are  pro- 
jections on  its  under  surface  : — 

The  square  lobe  (lobulus  (^uadratus)  is  situate  between  the  square, 
gall-bladder  and  the  longitudinal  fissure.     It  reaches  anteriorly 
to  the  margin  of  the  liver,  and  posteriorly  to  the  fissure  (trans- 
verse) by  which  the  vessels  enter  the  interior  of  the  viscus. 

The   Spigelian  lobe  lies  behind  the  transverse    fissure,  and  Spigelian, 
forms  a  roundish  projection  on  the  surface.     On  its  left  side  is 
the  longitudinal  fissure  ;  and  on  its  right,  the  vena  cava  inferior. 

The  caudate  lobe  is  a  slight,  elon^^ated  eminence,  which  is  and  caudate 
directed  from  the  Spigelian  lobe  behind  the  transverse  fissure,  so 
as  to  form  the  posterior  boundary  of  that  sulcus.     Where  the 
fiflBure  terminates  this  projection  subsides  in  the  right  lobe. 

Fissures.  Extending  horizontally  half  across  the  right  part  of  Three 
the  liver  between  the  Spigelian  and  caudate  lobes   on  the  one  ' 

hand,  and   the   square  lobe  on  the  other,  is  the  transverse  or 
portal  fissure.     It  is  situate  nearer  the  posterior  than  the  anterior  portal  or 
border,  and  contains  the  vessels,  nerves,  ducts,  and  lymphatics  of  *     ' 

the  liver.     At  the  left  end  it  is  united  at  a  right  angle  with  the 
longitudinal  fissure. 

The  longitudinal  fissure  extends  from  the  front  to  the  back  of  longitudi- 
the  liver  between  the  right  and  left  lobes.     In  the  part  anterior 
to  the  transverse  fissure  (fissure  for  the  umbilical  vein)  lies  the 
Temnant  of  the  umbilical  vein,  which  is  called  round  ligament, 
and  is  often  times  arched  over  by  a  piece  of  the  hepatvt  sm\>- 
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stance  (pons  hepatis).  In  the  part  behind  that  fissnre  (fissure 
for  the  ductus  venosus)  is  contained  a  small  obliterated  coid,  the 
remains  of  the  vessel  named  ductus  venosus  in  the  fetus. 

The  fissure  or  groove  for  the  vena  cava  is  placed  on  the  li^t 
side  of  the  Spigelian  lobe,  and  is  frequently  bridged  over  by  the 
liver.  If  the  cava  be  opened  two  large  and  some  smaller  hepatic 
veins  will  l)e  seen  entering  it. 

Foss(B.  On  the  under  surface  of  the  right  lobe  are  three  de- 
pressions : — one  for  the  gall-bladder  to  tiie  right  of  the  squan* 
lobe  ;  another  for  the  colon,  near  the  anterior  edge ;  and  a  third 
for  the  kidney  near  the  posterior  border. 

Vessels  of  the  transverse  fissure.  The  vessels  in  the  transverse 
fissure,  viz.  vena  portae,  hepatic  artery,  and  duct,  have  the  fol- 
lowing position  : — the  duct  is  anterior,  the  portal  vein  posterior, 
and  the  artery  between  the  other  two. 

The  hepatu  duct  (fig.  93)  is  formed  by  two  branches  from  the 
liver,  one  from  each  lobe,  which  soon  blend  in  a  common  tube. 
After  a  distance  of  one  inch  and  a  half  it  is  joined  by  the  duct 
of  the  gall-bladder ;  and  the  union  of  the  two  gives  rise  to  the 
common  bile  duct  (/). 

The  hepatic  artery  is  divided  into  two,  one  for  each  lobe,  and 
its  branches  are  surrounded  by  nerves  and  lymphatics. 

The  vena  portce  branches,  like  the  artery,  into  two  trunks  for 
the  right  and  left  lobes,  and  gives  an  offset  to  the  Spigelian  lobe ; 
its  left  branch  is  the  longest. 

Fetal  condition  of  the  umbilical  vein.  In  the  longitudinal  fissure 
are  the  remains  of  the  umbilical  vein.  Before  birth  the  vein 
passes  along  that  fissure  to  open  posteriorly  into  the  vena  cava ; 
and  the  part  behind  the  transverse  fissure  receives  the  name 
ductus  venosus.  Branches  are  supplied  from  it  to  both  lobes  of 
the  liver ;  and  a  large  one,  which  is  directed  to  the  right  lobe,  Ls 
continuous  with  the  left  piece  of  the  vena  portse.  Purified  or 
placental  blood  circulates  through  the  vessel  at  that  period. 

After  birth  the  part  of  the  umbilical  vein  in  front  of  the 
transverse  fissure  is  closed,  and  becomes  eventually  the  round 
ligament.  The  part  behind  the  transverse  fissure,  or  the  ductus 
venosus,  is  also  obliterated,  only  a  thin  cord  remaining  in 
its  place  (the  obliterated  ductus  venosus).  WhUst  the  lateral 
branches,  which  are  in  the  same  line  as,  and  continuous  with 
the  left  branch  of  the  vena  portae,  remain  open,  and  subsequently 
form  part  of  the  left  division  of  the  vena  porta?.  Occasionally 
the  ductus  venosus  is  found  more  or  less  pervious. 

Structure  of  the  Liver.  The  substance  of  the  liver  consists 
of  a  collection  of  small  secreting  bodies,  called  lobules  or  acini ; 
together  with  vessels  which  are  concerned  both  in  the  production 
of  the  secretion  and  in  the  nutrition  of  the  organ.  The  whole  is 
surrounded  by  a  fibrous  and  a  serous  coat. 


VKssKLs  (»r  Tin:  livkr.  .or.) 

Serous  coat.    The   peritoneum  invests   the  liver  almost  com-  Seroua  coat, 
pletely,  and  adheres  closely  to  the  subjacent  coat.     At  certain 
Bpots  intervals  exist  between  the  two,  viz.  in  the  fissures  occupied  J^**!® 
X^y  vessels,  along  the  lines  of  attachment  of  the  ligaments,  and  at 
the  BxafsLce  covered  by  the  gall-bladder. 

The  fibrous  covering  is  very  thin,  but  it   is  rather  stronger  Fibrous 
"where  the  peritoneum  is  not  in  contact  with  it.     It  invests  the  *'®^®"°^ 
liver,  and  is  continuous  at  the  transverse  fissure  with  the  fibrous  Kahe^ 
sheath  (capsule  of  Glisson)  surrounding  the  vessels  in  the  inte-  i^teiior. 
lior.     When  the  membrane  is  torn  from  the  surface,  it  is  found 
to  he  connected  with  fine  shreds  that  dip  into  the  liver. 

Size  and  form  of  the  loibuUs,  The  lobules  (fig.  100, 1)  constitute  Lobuleaof 

•  the  liver  * 

the  proper  secreting  substance,  and  can  be  seen  either  on  the  ' 

exterior  of  the  liver,  or  on  a  cut  surface,  or  by  means  of  a  rent 
in  the  mass.     As  thus  observed,  these  bodies  are  about  the  size  »i»o  and 
of  a  pin's  head,  and  measure  from  ^th  to  ^th  of   an    inch    in  *Pi**™°^ » 
diameter.     Closely  massed  together,  they  present  a  dark  central  form  and 
point ;  and  there  are  indications  of  lines  of  separation  between    ^®*  ™®"  * 
them,  though  they  communicate  by  their  vessels.     By  means  of 
transverse  and  vertical  sections  of  the  lobules,  their  form  will 
appear  flattened  on  the  exterior,  but  many  sided  in  the  interior 

of  the  liver.     Thev  are  clustered  around  the  smallest  divisions  of  Position  to 

»• 

the  hepatic  vein,  to  which  each  is  connected  by  a  small  twig  ^®""" 
(intralobular  vein)  issuing  from  the  centre,  sometlung  like  the 
union  of  the  stalk  with  the  body  of  a  small  fruit. 

To  study  the  minute  structure  of  the  lobules,  a  microscope 
will  be  necessary,  and  the  difierent  vessels  of  the  liver  should  be 
loinutely  injected. 

Constituents  of  the  lobules.  Each  lobule  is  composed  of  minute  a  lobule  ia 
hepatic  cells,  which  are  arranged  web-like  amongst  the  ducts  and  giaud. 
vessels  ;  and  is  provided  with  a  capillary  network  of  vessels,  and 
a  plexus  of  the  bile  duct. 

Cells  of  the  lobules.    The    hepatic   or   biliary   cells    (fig.  99)  Biliary  cell* 
form  the  chief  part  of  the  lobule ;  they  are  irregular  in  form,  iJbSfo. 
being   rounded  or  many  sided,  and  possess   a  Situation 

bright  nucleus,    or   even  more  than   one.     In         ^***  ^^'*       and  form; 
size  they  varj-  from  y^th  to  gfcth  of  an  inch.        ^^,  cintSte : 

They  are  of  a  yello^vish  colour,  and  enclose 
granular  particles,  together  with  fat  and  yellow 
colouring  matter.  These  nucleated  ceUs  adhere 
together  by  their  surfaces  so  as  to  form  rows, 
mth  spaces  between  them  for  the  bloodvessels  ii,i_,^_ 

and  ducts.     The  cells  are  concerned  in  the  secre-  ^■||^By  with  ducS. 

tion  of  the  bile. 

Vessels  of  the  lobule.  The  smallest  branches  of  the  vena  porta!^  Ammgo- 

*^  nient  of  its 

*  Hepatic  cells  of  the  lobules  of  the  human  liver. 
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tU,  tU.  after  nniting  in  a  cirtk  around  tbe  loholf ,  vbnv  tber  an  momcI    I 
H  purtjs,  inttrliiliui'tT,  <:nter  iw  subetauce,  and  fonn  tlwieiii  a  ntfroA  o( 

capillarieH  near  the  cireamfetence. 

'■'^  A  Ktiiall  Ijianch  of  [he  hepatic  mK  occnpie*  the  MStn  of  Ibr 

I'fliiilf^ ;  it^  railkle*  cnmnmoicate  with  the  poital  aetwMk,  ndit 

iwuvs  from  the  )iBse  of  the  lobule  u  the  inlmiUnlar  ma. 

I  Ml*  The  Todida  of  the  biU  dud  b^iu  within  the  lobnle  in  a  iw 

''''  inlniliiliular  pleiiui  of  ilncta  between  the  hepatic  celk  (Chiw 

iciewnky)  ;  they  leare  the  lobule  at  the  drcninfereare,  and  lit 

yiramX  t»t;ether  outxiile  it  in  the  nnallest  interiobolar  branches. 

infiha         From  tlie  factn  alrare  stated  respecting  the  airangement  of  tk 

veweJM,  it  wuulfl  appear  that  the  portal  vein  conducts  the  blood 

fKin  which  bile  in  secreted  ;  that  the  hepatic  rein  carries  ann' 

tliu  (mperfluous  bioi>d  ;  and  that  the  secreted  bile  is  received  bj 

the  iili-xtu  i>f  the  biliary  duct. 

■™r»-  Vehhki*  of  the  Livek.   Two  sets  of  vessels  ramify  in  tie 

•aU  In      liver ; — One  concerned  in  the  secretion  and  the  nutrition  of  tk 

iiTBT.      organ  enters  the  transveise  fissure,  and  is  directed  ttansvofl^ 

in  spaced  named  portal  canok,  where  it  is  enveloped,  by  areolir 

tixMie.     The  other  set,  contiisting  of  the  hepatic  veins,  runs  fiwn 

the  anterior  to  Ihu  ]>o4teriar  bonier  of  the  liver  without  a  iiheath. 

Tlie  romitictitionH  of  these  different  vessels  are  to  be  traced  in  the 

liver. 

■■Ills  of         'p],e  capmiU  of  Gliuon  is  a  layer  of  areolar  tissue,  which  enve- 

h  vhihIi  lops  the  VLitHels  entering  the  liver  through  the  transverse  fiasuie. 

In     this     sheath     the    vessels 

Pig.  100.-  rwnify,    and   in     it     they    an 

minutely    divided    before    th«r 

termination  in  the  lobules.     If 

a  transverse   section  is  nuide  of 

a  portal  canal,  the  vessels  will 

retract  somewhat  into  the  loose 

eurmuncting  tisfine. 

The  vena  paHit  ramifies  in  the 
liver  like  an  artery ;  and  the 
blood  circulates  tlirough  it  in 
the  same  manner,  vis.,  from  tmuk 
to  branches.  After  entering 
the  transverse  Hssure  the  vein 
divides  into  large  branches  ; 
these  lie  in  the  portal  canals  or 
spaces  with  offsets  of  the  hepatic  artery,  the  hepatic  duct,  and  the 

*  VeBBokln  a  portal  canal  ani)  the  lobule*  o(  ths  liver  (Kieman).— ^  1. 
Lobulce  of  the  liver.  P.  Branch  of  ths  Tens  por(«,  with  p  p,  n^iul 
bnmchat  which  supply  interlobular  olftets,  i.  a.  Hepatic  arterr-  d, 
llv[iatic  duct      r,  i*,  i.   Upeniogs  of  iDterlobular  bnmches  of  tin  portal 
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nerves   and   lymphatics    (fig.    100,    P).      The    division   is  le- aud  suppiioj 
peated   again   and   again   until  the  last  branches  of  the  vein  ^^^^'^ 
{interlobular^    i,  i)    penetrate    between    the     lobules,    around  lobular  ^ 
which  they  form  a  circle  ;  and  they  end  in  the  interior  as  before  ^n«»c*»<»- 
explained. 

In  the  portal  canals  the  offsets  of  the  verui  porta  are  joined  by  Receives 
small  vaginal  veinSy  which  convey  blood  to  them  from  branches  bSLches. 
of  the  hepatic  artery. 

The  hepatic  artery  is  consumed  in  the  nutrition  of  the  structure  Hepatic 
of  the  liver.     Whilst  surrounded  by  the  capsule  of  Glisson  (fig.  nourShea 
100,  a),  it  furnishes  vaginal  branches  which  ramify  in  the  sheath,  ^^  vessels, 
giving  it  a  retl  appearance  in  a  well-injected  liver,  and  supply  *'***''*'^°1^ 
twigs  to  the  coats  of  the  vena  portee  and  biliary  ducts,  and  to  the 
areolar  tissue  :  from  the  vaginal  branches  a  few  offsets  are  sent  to 
the  capsule  of  the  liver. 

FinaUy  the  artery  ends  in  fine  interlobular  branches,  from  Ending  in 
which  offsets  enter  the  lobule,  and  convey  blood  into  the  net-  ^o^"^®*- 
work  between  the  branches  of  the  vena  portaB  and  hepatic  vein 
(Chrzonszczewsky ) . 

The  hepatic  vein  (venae  cavae  hepaticae)  begins  by  a  plexus  in  Hepatic 
the  interior  of  each  lobule,  and  its  smallest  radicle  issues  from  Jf/^*^  ^*^' 
the  base  of  the  lobule  as  the  intralobtdar  vein,  and  is  received  sheath 
into  the  sublobular  branches.     The  sublobular  twigs  anastomose 
together,  and  unite  into  large  vessels  which  cease  to  receive  any 
intralobular  veins.     Finally,  imiting  with  neighbouring  branches  begin  in  the 
to  produce  larger  trunks,  the  hepatic  veins  are  directed  from  l°^^®*» 
before  backwards  to  the  vena  cava  inferior,  into  which  they  open 
by  large  orifices. 

The  vense  cavae  hepaticao  may  be  said  to  be  without  a  sheath,  and  end  in 
for  this  is  very  slight  only  in  the  larger  trunks :  so  that  when  ^JJ®°^ 
they  are  cut  across  the  ends  remain  patent  in  consequence  of  their 
close  connection  with  the  hepatic  structure. 

Hepatic  duct  (fig.  100,  d).  The  duct  commences  in  the  biliary  Bile  duct, 
plexus  within  the   lobules.     On  leaving  the  lobules  the  ducts  beginning, 
communicate  by  the  interlobular  branches  ;  and  the  smaller  ducts 
soon  unite  into  larger  vaginal  branches,  which  lie  in  the  portal  branches, 
canals  with  the  other  vessels.     Lastly,  the  ducts  are  collected 
into  a  right  and  a  left  trunk,  and  leave  the  liver  at  the  transverse 
fissure  as  before  described. 

Aberrant  ducts  exist  between  the  pieces  of  the  peritoneum  in  Aberrant 
the  left  lateral  ligament  of  the  liver,  and  in  the  pons  bridging 
over  the  vena  portae  and  vena  cava ;  they  anastomose  together, 
and  are  accompanied  by  branches  of  the  vessels  of  the  liver,  viz., 
vena  portse,  hepatic  artery,  and  hepatic  vein. 

tStructure.  The  moderate-sized  hepatic  ducts  consist  of  a  fibrous  structure  of 
coat  lined  by  a  mucous  layer  with  cylindrical  epithelium ;  and  sized  ducta, 
penetrating  the  wall  is  a  longitudinal  row  of  openings  on  each 
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side  leading  into  sacs,  and  into. branched  tubes  (biliaiy,  Henle) 
which  sometimes  communicate, 
and  unaUeet      In  the  fine  interlobular  ducts  the  coat  is  formed  by  a  homo- 
ducts,  geneous  structure,  with  columnar  epithelium  (Henle). 
Lymph»-  Lymphatics  of  the  liver  are  superficial  and  deep.     The  8upe^ 
^^^             ficial  of  the  upper  surface  enter  the  lymphatics  in  the  thorax  by 
Superficial,   pigj^ing  the  diaphragm,  and  end  for  the  most  part  in  the  sternal 
glands ;  those  on  the  under  surface  enter  chiefly  the  glands  by 
the  side  of  the  abdominal  aorta,  a  few  joining  the  deep  lympha- 
tics and  the  coronary  of  the  stomach, 
deep.  The   deep   lymphatics  accompany  the   vessels    through   the 
gland,  and  enter  one  of  the  large  contributing  trunks  of  the  tho- 
racic duct  on  the  spine. 
Nerves,             Nerves  come  from  the  sympathetic  and  the  pneumo-gastric, 
and  ramify  with  the  vessels  ;  but  their  mode  of  ending  is  not 
ascertained. 


source. 


Use  and 
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THE    aALL-BLADDEB. 

The  gall-bladder  (fig.  98,  ^)  is  the  receptacle  of  the  bile.  It 
is  situate  in  a  depression  on  the  under  surface  of  the  right  lobe  of 
the  liver,  and  to  the  right  of  the  square  lobe.  Conical  in  form, 
or  pear-shaped,  its  larger  end  (fundus)  is  directed  forwards  beyond 
the  margin  of  the  liver ;  whilst  the  smaller  end,  or  the  neck,  is 
turned  in  the  opposite  direction,  and  bends  downwards  to  termi- 
nate in  the  cystic  duct  by  a  zigzag  part. 

In  length  the  gall-bladder  measures  three  or  four  inches,  and 
in  breadth  rather  more  than  an  inch  at  the  fundus  or  the  widest 
part.     It  holds  rather  more  than  an  ounce. 

By  one  surface  the  sac  is  in  contact  with  the  liver,  and  on  the 
opposite  it  is  covered  by  peritoneum.  The  larger  end  touches 
the  abdominal  waU  opposite  the  tip  of  the  cartilage  of  the  tenth 
rib,  where  it  is  contiguous  to  the  transverse  colon  ;  and  the  small 
end  is  in  contact  with  the  duodenimi. 

Structure.  The  wall  of  the  gall-bladder  possesses  a  peritoneal, 
a  fil^rous  and  muscular,  and  a  mucous  coat. 

The  serous  coat  is  stretched  over  the  under  or  free  surface  of 
the  gall-bladder,  and  surrounds  the  large  end. 

The  fibrous  coat  is  strong,  and  forms  the  framework  of  the  sac ; 
intermixed  with  it  are  some  involuntary  muscular  fibres,  the 
chief  being  longitudinal,  but  others  circular. 

The  mucous  coat  is  marked  internally  by  numerous  ridges  and 
intervening  depressions,  which  give  an  areolar  or  honeycomb 
appearance  to  the  surface.  On  laying  open  the  gall-bladder  this 
condition  will  be  seen,  with  the  aid  of  a  lens,  to  be  most  de- 
veloped about  the  centre  of  the  sac,  and  to  diminish  towaida 
each  extremity.     In  the  bottom  of  the  larger  pits  are  Repressions 
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leading  to  recesses  or  follicles.     The  surface  of  the  mucous  mem-  columnar 
brane  is  covered  by  a  columnar  epithelium.  epithelium. 

Where  the  gall-bladder  ends  in  the  cystic  duct  its  coats  project  Projectionfl 
into  the  interior,  and  give  rise  to  ridges  that  resemble  the  parietal  ^^  "*®  ^^^' 
eminences  in  the  sacculated  large  intestine. 

The  cystic  duct  joins  the  hepatic  duct  at  an  acute  angle,  to  Duct  of  gall- 
form  the  ductus  communis  choledochus.    It  is  about  an  inch  and  ^^****^®^- 
a  half  long,  and  is  distended  and  somewhat  sacculated  near  the 
gall-bladder. 

Structure.  The  coats  of  the  duct  are  formed  like  those  of  the  structure 
sac  from  which  it  leads,  but  the  muscular  fibres  are  very  few.  •**^®****<^ 
The  mucous  lining  is  provided  with  glands,  as  in  the  hepatic  and  and  is  pro- 
common  bUe  ducts  (p.  539).  gl^ds!'*^ 

Valve  of  the  gall-bladder.  On  slitting  open  the  duct  the  mucous  mucous 
membrane  is  seen  to  form  a  series  of  semilunar  projections  (from  ^^^^  ^^^  * 

Screw. 

nine  to  twenty),  which  are  arranged  obliquely  around  the  tube, 
and  increase  in  size  towards  the  gall-bladder.  This  structure  is 
best  seen  on  a  gall-bladder  that  has  been  inflated  and  dried ;  as 
in  this  state  the  parts  of  the  duct  between  the  folds  are  most 
stretched. 

Bloodvessels  and  nerves.    The  vessels  of  the  gall-bladder  are  Artery  and 
named  cystic.     The  artery  is  a  branch  of  the  hepatic ;  and  the  ^®"*' 
cystic  vein  opens  into  the  vena  portae  near  the  liver.     The  nerves  nerves  and 
are  derived  fi-om  the  hepatic  plexus,  and  entwine  around  the  *^**      ^* 
vessels.     The  lymphatics  follow  the  cystic  duct,  and  join  the  deep 
lymphatics  on  the  spinal  column. 

THE    KIDNEY   AND    THE    URETER. 

The  kidney  has  a  characteristic  form  : — ^flattened  on  the  sides,  Use  and 
it  is  larger  at  the  upper  than  at  the  lower  extremity,  and  is  form, 
hollowed  out  at  one  part  of  its  circumference.     For  the  purpose  To  distin- 
of  distinguishing  between  the  right  and  left  kidneys,  let  the  ex-  fjjj^i^^* 
cavated  margin  be  supposed  to  be  turned  to  the  spinal  column, 
whilst  the  ureter  or  the  excretory  tube  is  kept  behind  the  other 
vessels ;  and  let  that  end  be  directed  downwards,  towards  which 
the  ureter  is  naturally  inclined. 

With  the  special  form  above  mentioned,  the  kidney  is  of  a  Colour, 
deep  red  colour,  and  presents  an  even  surface.     Its  average  length  siao, 
is  about  four  inches,  its  breadth  two,  and  its  thickness  about  one 
inch ;  but  the  left  is  commonly  longer  and  more  slender  than 
the  right  kidney.     Its  usual  weight  is  about  five  oimces  and  a  ^Qd  weight 
half  in  the  male,  and  rather  less  in  the  female. 

The  upper  extremity  of  the  kidney  is  rounded,  is  thicker  than  Extremi- 
the  lower,  and  is  surmounted  by  the  suprarenal  body.      The  ^®*' 
lower  end  is  flat  and  more  pointed.     The  position  with  respect  ■« 

to  the  spinal  column  has  been  before  detailed  (p.  508). 
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On  the  anterior  surface  the  viscus  is  rounded,  but  on  the 
opposite  surface  it  is  flattened. 

The  outer  border  is  convex ;  but  the  inner  is  excavated,  and 
is  marked  by  a  longitudinal  fissure, — hilunu  In  the  fissure  the 
vessels  are  thus  placed  with  respect  to  one  another : — ^The  divi- 
sions of  the  renal  vein  are  in  front,  the  ureter  is  behind,  and  the 
branches  of  the  artery  lie  between  the  two.  On  the  vessels  the 
nerves  and  lymphatics  ramify,  and  areolar  tissue  and  fat  8ii> 
round  the  whole. 

Opposite  the  fissure  is  a  hollow  in  the  interior  of  the  kidney 
named  sinus,  into  which  the  hilum  leads,  and  in  which  the 
vessels  and  the  duct  are  contained  before  they  pierce  the  renal 
substance. 

Dissection.  To  see  the  interior  it  will  be  necessary  to  cut 
through  the  kidney  from  the  inner  to  the  outer  border,  and  to 
remove  the  loose  tissue  from  the  vessels,  and  the  divisions  of  the 
excretory  duct.  The  hollow  or  sinus  containing  the  bloodvessels 
now  comes  completely  into  view. 

The  interior  of  the  kidney  appears  on  a  section  to  consist  of  two 
different  materials,  viz.,  of  an  external  granular  or  cortical  part; 
and  of  internal,  darker  coloured,  pyramidal  masses,  which  con- 
verge towards  the  centre,  and  are  connected  with  the  divisions  of 
the  excretory  duct.  But  it  will  subsequently  appear  that  these 
unlike-looking  parts  are  constructed  of  urine  tubes,  though  with 
a  different  arrangement. 

The  pyramidal  masses  (pyramids  of  Malpighi,  medullary  sub- 
stance,) are  twelve  or  eighteen  in  number,  and  converge  to  the 
sinus  of  the  kidney. 

The  apex,  which  is  free  from  cortical  covering,  is  directed  to 
the  sinus,  and  ends  in  a  smooth,  roimded  part,  named  mamxUa 
or  papilla.  In  it  are  the  free  openings  of  the  urine  tubes,  which 
are  about  twenty  in  number,  some  being  situate  in  a  central  de- 
pression and  the  others  on  the  surface  ;  and  it  is  surrounded  by 
one  of  the  divisions  (calyx)  of  the  excretory  tube.  Occasionally 
two  of  the  masses  are  imited  in  one  papillary  termination. 

The  base  is  embedded  in  the  cortical  substance,  and  is  resolved 
into  bundles  of  tubes  (pyramids  of  Ferrein),  which  are  prolonged 
vertically  from  it  into  the  cortical  covering. 

Each  conically-shaped  mass  is  constructed  of  uriniferal  tubes 
(tubes  of  Bellini)  which  open  below  at  the  apex  of  the  papilla ; 
and  the  cut  surface  has  a  grooved  appearance  indicatory  of  its 
construction ;  if  the  mass  is  compressed,  urine  will  exude  from 
the  tubes  through  the  apertures  in  the  apex. 

The  cwtical  or  investing  part  forms  about  three-fourths  of  the 
kidney ;  it  covers  the  pyramidal  masses  ^'ith  a  layer  about  two 
lines  in  thickness,  and  sends  prolongations  between  the  same 
nearly  to  their  apices.     Ita  colour  is  of  a  light  red,  unless  the 
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kidney  is  blanched  ;  and  its  consistence  is  so  slight  that  the  mass  consiatence, 
gives  way  beneath  the  finger.     In  transverse  sections  the  mass  it  contains 
appears  constituted  of  small  bundles  of  vertical  tubes  (pyramids 
of  Ferrein)  surrounded  by  convoluted  tubes  ;  and  in  the  injected  two  nets  of 
kidney  red  points  (Malpighian  bodies)  are  scattered  through  the  ^^^ ' 
convoluted,  giving  it  a  granular  appearance. 

The  vertical  bundles  of  tubes,  or  the  pyramids  of  Ferrein,  are  vertical  or 
continuous  below  with  the  straight  tubes  in  each  pyramidal  pj^i^' 
mass,  and  reach  upwards  nearly  to  the  surface  of  the  kidney. 
Each  bundle  is  said  to  be  formed  by  the  aggregate  branchings 
of  one  of  the  hirge  tulles  opening  on  the  apex  of  the  pyramid ; 
and  is  described  as  being  spherical  or  somewhat  conical  in 
form. 

The  convoluted  tubes  surround  the  pyramids  of  Ferrein,  inter-  and  con- 
vening even  between  their  upper  ends  and  the  investing  coat  of  ^"ndthe 
the  kidney,  and  open  into  the  straighter  tubes  of  the  pyramids,  oti^ei-a. 
in  the  manner  to  be  afterwards  explained. 

In  the  human  fetus,  and  in  some  animals,  the  kidney  is  Rudimen- 
divided  into  separate  lol)es  ;  and  each  lobe  consists  of  a  pyramidal  ^^  ^"ho 
mass  with  its  prolongations  and  a  cortical  envelope.     With  the  kidney. 
growth  of  the  human  kidney  the  original  divisions  disappear,  and 
the  cortical  covering  of  contiguous  lobes  is  blended  to  produce 
the  interpyramidal  cortical  part.      But  the  uriniferous  tubes  and 
vessels  of  each  pyramid  of  Malpighi,  and  its  cortical  portion, 
which  correspond  with  one  of  the  primary  lobes,  remain  distinct 
in  the  adult. 

Structure  of  the  Kidney.  The  kidnev  consists  of  a  mass  of  Secretory 
minute  secretory  tubes,  intermixed  with  blood-vessels,  lymphatics,  S^d'bya 
nerves,  and  an  intertubular  matrix.     The  whole  is  incased  by  a  fibrous  coat. 
fibrous  coat. 

The  fibroiis  coat  is  a  white  firm  case,  which  is  connected  with  Fibroua 
the  kidney  by  fine  processes  and  vessels,  but  is  readily  detached  ^'^^^ 
from  it  by  slight  force.     At  the  inner  margin  of  the  kidney  it  8«ndB  in 
sinks  into  the  hollow  or  sinus,  and  sends  processes  on  the  entei>  **  "** 
ing  vessels :  at  the  same  spot  it  is  continuous  with  the  fibrous 
coat  of  the  excretory  duct. 

Stroma  or  matrix.  Between  the  tubules  and  the  vessels  of  the  Matrix  of 
kidney  is  a  uniting  material,  which  surroimds  and  isolates  them,      °*'^* 
and  \&  most  abundant  in  the  cortical  substance :  in  some  spots 
it   is   fibrous.     In   its   nature   it   somewhat   resembles   areolar 
tissue. 

To  obtain  a  knowledge  of  the  anatomy  of  the  secreting  tubes, 
and  to  make  out  the  disposition  of  the  bloodvessels,  the  dissector 
will  require  a  microscope  and  good  fine  injections  of  the  part. 

Secretory    tubules.     The    uriniferous    tubes    (tubuli    uriniferi)  Uriniferous 
occupy   successively   between   their  beginning  and  ending,   the  "     * 
Malpighian  pyramid,  the  pyramids  of  Ferrein,  and  the  cortical 
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1  each  part, 


grnuuid 


Bu1)»titnce ;  liut  they  have  a.  different  arrangement  ii 
like  the  secreting  tubes  of  the  testis. 

In  the  Malpighian  ■pyramid  the  tubes  are  straight,  and  aaceitd 
from  the  aperture  in  the  apex  bifiucating  repeatedly  as  far  aa  the 
base,  and  forming  a  cone  which  reeemblea  the  stem  and  bianchei 
of  a  tree.  Near  the  apei  they  measure  ^gth  of  an  inch  ocrcn, 
hut  the  subdivisions  are  only  half  that  size,  or  ^th  of  an  inch. 
1  Intervening  between  the  straight  tubes  'are  the  smaller  looped 
tul)es  of  Henle  ;  these  descend  from  the  cortical  substance  nearly 
to  the  apex  of  the  pyramid,  where  they  turn  upwards,  forming 
loops  with  the  convexity  down,  and  ascend  to  open  into  the 
larger  tubes.  Their  size  is  about  a  third  of  tlie  others,  and  their 
upper  ends  are  twisted  and  dilated  like  the  other  urine  tubes. 

In  the  pijramids  of  Farein  the  urine  tubes  are  slightly  wavy, 
and  being  collected  into  bundles  ascend  vertically,  without  dimi- 
nution of  size  nearly  to  the  surface  of  the  kidjtey ;  there  they 
alter  their  direction,  and  bending  inwaids  unite  with  the  neigh- 
bouring tuW  (two  and  two  Henle)  so  as  to  form  anastomotic 
loops.     With  those  loops  the  tubuli  uriniferi  in  the  cortical  sub- 


let the  tubes  are  more  numerous  and  very 
an  averaj^  width  of  jigth  of  an  inch, 
and  are  surrounded  by  a  capillary 
plesuB  of  bloodvesseb  (fig.  101,  p). 
At  the  one  end  (farther)  each  tube 
is  closed,  and  dilated  into  the  Malpi- 
ghian  corpuscle ;  and  at  the  other  it 
joins  a  loop  or  arch  at  the  base  of  a 
pyramid  of  Ferrein. 

The  small  looped  tubes  of  Henle 
have  the  same  anangement  as  the 
larger  tubuli  uriniferi  in  the  cortical 
substance  before  they  descend  amongst 
the    tubes   of    the   pyramid    of    Mal- 

pighi. 

The  wall  of  the  convoluted  tubes 

consists  of  a  thin  membrane,  and  is  lined  by  a  thick,  nucleated, 

and  granular  epithelium. 

1         Matpigkian  corpueclts.   These  small  bodies  are  appended  to  the 

free  end  of  the  convoluted  tubes,  one  to  each ;  and  are  arranged 

*  Plan  of  s  urine  tube  prorided  with  s  terminal  Malpighiaa  hodj  (Bow- 
man).— 1.  The  uriaiferDus  tube.  c.  DilataUoa  or  ckpauls  of  the  Hslpi^hiui 
bod;  continuous  with  ths  tube.  p.  Plenu  of  capilluy  veuela  arDDnd  tbs 
urine  tube.  m.  Glamerulue.  a.  Branch  of  an  artery  ;  and  a',  an  oflsot 
from  it  (afferent  vessel)  to  the  Mslpigbian  body.  (.  ^rsDcb  of  a  vein,  and 
/,  an  artery  coming  from  the  Malpighian  bod;  (efferent  cessel),  and  joining 
in  tbe  pleiui,  p,  around  the  urine  tv.b«. 
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in  double  rows  in  the  cortical  substance  between  the  pyramids  of  position ; 
Ferrein,  one  row  being  on  each  side  of  an  interpyramidal  branch 
of  artery,   from  which  they  receive  tw^igs  ;  each  measures  about  size  and 
^th  of  an  inch,  and  consists  of  an  incasing  capsule  with  an  Jj*™^^" 
enclosed  tuft  of  bloodvessels  (glomerulus). 

The  capsule  is  the  closed  and  somewhat  dilated  end  of  the  tho 
convoluted   tube,   and   is  perforated  at  the  extremity  by  two  <»P«uie ; 
small  bloodvessels  close  together.      Its  wall  consists  of  a  thin  how  formed, 
homogeneous  membrane,  and  is  lined  by  a  transparent  laminar 
epitheliimi. 

The  glomerulus  (fig.  101,  m)  is  formed  by  the  intercommuni-  The  blood- 
cations  of  the  two  vessels  piercing  the  capsule.     One  of  the  two  ^©"ela, 
vascular  twigs,  the  afferent  vessel  (a),  is  an  offset  of  the  renal  *^**» 
artery,  and  divides  into  convoluted  loops  of  the  fineness  of  capil-  ^^^^^ 
lanes,  which  form  the  exterior  of  the  tuft.   The  other,  the  efferent  and 
vessel  (e'),  begins  in  the  interior  of  the  tuft  by  the  union  of  the  ^^^^'o** 
loops  on  the  outer  surface ;  and  passing  out  is  distributed  in  a  which 
close  network  of  capillaries  on  the  convoluted  tubes,  and  in  one  ^"^^■ 
with  elongated  meshes  on  the  straight  tubes  in  the  pyramids  of 
Ferrein.     The  office  of  the  glomerulus  is  to  secrete  the  watery  Uae  of 
part  of  the  urine;  and  its  surface  was  described  by  Bowman  as  K^""^©™!"** 
being  naked  in  the  tube,  but  subsequent  observers  state  that  it 
is  clothed  with  epitlielium. 

Bloodvessels.  The  artery  and  vein  distributed  to  the  kidney  Blood- 
are  very  large  in  proportion   to   the  size  of  the  organ   they  J^^  *** 
nourish ;  and  some  small  arterial  branches  have  a  peculiar  di^ 
position  in  the  Malpighian  bodies  before  they  end  in  the  veins. 

Benal  artery.  As  the  artery  enters  the  kidney  it  divides  into  Branches  of 
four  or  five   branches,  which  are  invested  by  sheaths  of  the  ^^  ^*^^ 
fibrous  capsule,  and   reach  the  bases  of  the  pyramids  of  Mai-  supply 
pighi  where  they  form  arches.     From  those  arches  arise  small  tSd^****" 
interpyramidal  branches,  which  ascend  towards  the  surface  be- 
tween the  pyramids   of  Ferrein,  and  furnish  the  afferent  twigs  and  texture 
to  the  Malpighian  bodies,  whose  arrangement  has  been  referred  j!^^® 
to :  other  offsets  are  supplied  to  the  capsule  and  matrix  of  the 
kidney;  the  former  anastomose  with  the  subperitoneal  branches 
of  the  lumbar  arteries. 

Straight  vessels  descend  amongst  the  tubes  in  the  pyramids  Straight 
of  Malpighi ;  they  ijppear  above  between  the  pyramids  of  Fer-  pJSLldsl 
rein,  and  some  form  loops  like  the  tubes  of  Henle,  whilst  the 
rest  end  in  aipillaries.     Their  origin  is  doubtful :  some  inquirers 
trace  it  to  offsets  of  the  renal  artery,  and  others  to  the  efferent 
vessel  of  the  glomerulus. 

Renal  vein,  Thi8  vein  begins  in  the  capillary  plexuses  on  the  Vefais  hegiu 
convoluted  urine  tubes,  and  its  small  branches  receiving  twigs  JJJui^ . 
from  the  matrix  and  the  fibrous  coat  unite  into  larger  veins,  ^^^d  in 
which  anastomose  freely  around  the  bases  of  the  pyramids  of  no*triXi 
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around 
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Absorbents. 
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office ; 
length. 

Size  varies. 


Course 


and  connoc- 
tions. 
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Two  coats 
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Malpighi.  At  this  spot  they  are  joined  by  ofilsets  from  the 
capillary  plexuses  in  the  pyramids  ;  and  the  laiger  trunks  then 
accompany  the  arteries  to  the  sinus  of  the  kidney.  Finally  all 
are  united  into  one  trunk,  which  opens  into  the  vena  cava. 

Nerves.  The  ramifications  of  the  sympathetic  nerve  may  he 
traced  to  the  smaller  branches  of  the  artery  but  not  farther. 

The  absorbents  are  superficial  and  deep : — Both  unite  at  the 
hilum  of  the  kidney  and  join  the  lumbar  glands.  The  anatomy 
of  the  deep  is  not  yet  ascertained  with  certainty. 

The  URETER  is  the  tube  by  which  the  fluid  secreted  in  the 
kidney  is  conveyed  to  the  bladder.  Between  its  origin  and 
termination  the  canal  measures  from  sixteen  to  eighteen  inches 
in  length.  Its  size  corresponds  commonly  with  that  of  a  lai^ 
quill.  Near  the  kidney  it  is  dilated  into  a  funnel-shaped  part, 
named  peli^is ;  and  near  the  bladder  it  is  again  somewhat 
enlarged,  though  the  lower  aperture  by  which  it  terminates  is 
the  narrowest  part  of  the  tube.  Its  relative  anatomy  must  be 
studied  afterwards,  when  the  body  is  in  a  suitable  position. 

In  its  course  from  the  one  viscus  to  the  other,  the  ureter  is 
close  beneatli  the  peritoneum,  and  is  directed  obliquely  down- 
wards and  inwaixls  along  the  posterior  wall  of  the  abdomen  as 
far  as  the  pelvis  ;  here  it  changes  its  direction  and  becomes 
almost  horizontal  in  the  posterior  false  ligament  of  the  bladder. 
At  tii-st  the  ureter  is  placed  over  the  psoas,  inclining  on  the 
right  side  towanls  the  inferior  vena  cava,  and  about  the  middle 
of  the  muscle  it  is  crossed  by  the  spermatic  vessels.  Lower 
down  it  lies  over  the  common  or  the  external  iliac  artery,  being 
beneath  the  sigmoid  flexure  on  the  left  side,  and  the  end  of  the 
ileum  on  the  right  side.  Lastly,  it  is  contained  in  the  posterior 
ligament  of  the  bladder,  below  the  level  of  the  obliterated  hypo- 
gastric artery. 

Sometimes  the  ureter  is  found  divided  into  two  for  a  certain 
distance. 

Part  in  the  kidney.  Near  the  kidney  the  ureter  is  dilated  into 
a  pouch  called  pelvis  j  and  when  traced  upwards  into  that  viscus, 
it  is  found  to  begin  by  a  set  of  cup-shaped  tubes,  named  calices 
or  infundibula,  which  vary  in  number  from  seven  to  thirteen. 
Each  cup-shaped  part  embraces  the  rounded  end  of  a  pyramidal 
mass,  and  receives  the  urine  from  the  apertures  in  that  projec- 
tion :  sometimes  a  calyx  surrounds  two  or  more  apices  or 
papillae.  The  several  calices  are  united  together  to  form  two 
or  three  larger  tubes  ;  and  these  are  finally  blended  in  the 
excretory  duct  or  the  ureter. 

Structure.  Besides  an  external  fibrous  layer  the  ureter  consists 
of  a  muscular  and  a  mucous  coat. 

The  muscular  covering  is  composed  of  an  external  or  longita- 
dinal,  and  an  interual  or  ciicAoiax  stratum. 


'J0r'' 
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The  mticcms  coat  is  thrown  into  longitudinal  folds  during  the 
contracted  state  of  the  ureter.  Its  epithelium  is  spheroidal,  and 
consists  of  several  layers  of  cells  of  different  shapes ;  thus  at  the 
free  and  attached  surfaces  the  cells  are  rounded,  whilst  in  the 
intermediate  strata  they  are  cylindrical  or  branched  (Kolliker). 

The  calices  resemble  the  rest  of  the  duct  in  having  a  fibrous, 
muscular,  and  a  mucous  coat.  Around  the  pyramid  the  enve- 
loping tunic  of  the  kidney  is  continuous  with  the  calyx  ;  and  at 
the  apex  the  mucous  lining  is  prolonged  into  the  uriniferal  tubes 
through  the  small  openings. 

Vessels,  The  arteries  are  numerous  but  small,  and  are  fur- 
nished by  the  renal,  spermatic,  internal  iliac,  and  inferior  vesical. 
The  veins  correspond  with  the  arteries. 

The  lymphatics  are  received  into  those  of  the  kidney. 


EpithoUum 
many; 


The  calicos 
couta. 


VoMeLs. 


Lymphatics. 


THE    SUPRARENAL    BODY. 

This  small  body,  whose  use  is  unknown,  has  received  its 
name  from  its  position  to  the  kidney.  Its  vessels  and  nerves  are 
numerous,  but  it  is  not  provided  with  any  excretory  duct. 

One  on  each  side,  it  is  situate  on  the  upper  extremity  and 
the  fore  part  of  the  kidney  ;  and  without  care  it  may  be  removed 
with  the  surrounding  fat,  which  it  resembles.  Its  colour  is  a 
brownish  yellow.  It  is  like  a  cocked  hat  in  form,  with  the 
upper  part  convex,  and  the  base  or  lower  part  where  it  touches 
the  kidney  hollowed. 

Its  size  in  the  adult  is  about  one  inch  and  a  half  in  depth, 
and  rather  less  in  width  ;  and  its  weight  is  Ijetween  one  and 
two  drachma,  but  the  left  is  commonly  larger  than  the  right 
capside. 

Areolar  tissue  attaches  the  suprarenal  body  to  the  kidney ; 
and  large  vessels  and  nerves  retain  it  in  place.  The  connec- 
tions with  the  surrounding  parts  are  the  same  as  those  of  the 
upper  end  of  the  kidney.  Thas  it  re^ts  on  the  diaphragm  on 
both  sides  ;  whilst  above  the  right  body  is  the  liver,  and  al)ove 
the  left  the  pancreas  and  the  spleen.  On  the  inner  side  of  the 
right  capsule  is  the  vena  cava,  with  part  of  the  solar  plexus ; 
and  internal  to  the  left  Ls  the  aorta,  ynXh.  the  same  plexus  of 
nerves. 

Structure.  By  means  of  a  perpendicular  section,  the  suprarenal 
body  may  l)e  seen  to  I>e  formed  of  a  firm  external  or  cortical 
party  and  of  an  internal  (medullary)  soft  and  dark  material. 
The  whole  is  surrounded  by  a  thin  fibrous  capsule,  which  sends 
processes  into  the  interior  and  along  the  blood vesitels. 

With  the  aid  of  a  microscoiK;  the  structure  of  this  Ixxly  Is 
found  to  consist  of  a  ma.^.s  of  cells,  which  are  Iwlged  in  spaces 
formed  in  a  stroma  of  areolar  tiscue,  with  vessels  and  ner\'es. 
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The  cortical  part,  yellowish  in  colour  and'  striated,  forms 
about  two  thirds  of  the  thickness  of  the  whole  body. 

Its  stroma  consists  of  fine  areolat  tissue  whkk  fotms  a  thin 
surface  layer,  and  is  connected  internally  with  pvoesset  or  septa, 
which  are  so  arranged  as  to  build  up  spaces  elongated  from  with- 
out inwards,  and  arranged  vertically  around  the  centre;  but 
near  the  surface  there  are  smaller  oval  spaces,  some  of  .them 
crossing  the  deeper  and  larger.  The  spaces  or  loculi  are  not 
lined  by  a  limiting  membrane  ;  and  in  them  columnar  masses  of 
cells  are  lodged,  but  slight  force  readily  removes  these  from  their 
containing  hollows. 

The  central  or  medullary  portion  is  rather  red  in  colour,  or  it 
may  be  dark  brown  or  black  from  the  presence  of  blood.  About 
half  as  tliick  as  the  cortical  part,  it  possesses  internally  small 
round  or  oval  spaces  (venous  spaces,  Harley*). 

The  areolar  tissue  of  its  stroma  is  very  fine,  and  forms  a  net- 
work with  small  but  regular  meshes  for  the  lodgment  of  cells, 
instead  of  lengthened  intervals  as  in  the  external  part ;  and  the 
medullary  is  separated  from  the  cortical  portion  by  a  layer  of 
areolar  tissue.     Cells  fill  the  meshes. 

Cells,  The  cells  filling  the  loculi  of  the  fibrous  stroma  in  the 
cortex,  are  nucleated  and  granular  with  oil  globules,  and  being 
packed  in  masses  they  take  on  a  polygonal  form  :  they  measun^ 
about  the  y^th  of  an  inch,  and  have  small  nuclear-looking 
bodies  mixed  with  them. 

In  the  medullary  portion  the  cells  resemble  those  of  the 
cortex,  except  that  they  do  not  contain  oil  particles ;  and  they 
are  rather  larger,  measuring  about  ^^th  of  an  inch. 

Bloodvessels.  Numerous  arteries  are  furnished  to  the  suprarenal 
body  from  the  diaphragmatic  and  renal  vessels,  and  the  aorta. 
In  the  interior  those  vessels  ramify  in  the  cortex  along  the 
fibrous  septa  bet^'een  the  cell  masses,  and  frequently  anasto- 
mosing together,  end  in  a  fine  capillary  network  with  elongated 
meshes  around  the  loculi.  In  the  medullary  part  the  fine  arte- 
ries are  distributed  through  the  stroma,  and  end  in  capillaries. 

The  veins  originate  in  the  capillary  plexuses,  and  the  several 
radicles,  uniting  in  lai^  branches  which  pass  through  the  o&oXre 
of  the  medullary  part,  are  collected  finally  into  a  trunk,  which 
opens  on  the  right  side  into  the  vena  cava,  and  on  the  left  into 
the  renal  vein.  Other  smaller  veins  pass  out  through  the  cortex 
to  the  renal  vein  and  the  vena  cava. 

Nerves  The  nerves  are  very  numerous  and  laige :  branchingi 
they  extend  between  the  cortical  and  medullary  parts  in  the 
layer  of  areolar  tissue,  and  in  the   medullary  substance  thev 


*  The  Histolo^  of  the  Sapruenal  Gunnies,  by  G«oise  Haricj,  ILD. 
£eprinted  from  Tkt  Lancet^  ISoS. 
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^^^'^ia  a  network  in  the  areolar  structure,  but  their  ending  is 


Lown. 

.^^  XymphaHes  sre  superficial  and  deep,  and  both  join  those  of  the 
'^^^ey ;  the  ammgement  of  the  deep  is  undetermined. 


THE    TESTES. 

The  testes  are  the  glandular  organs  for  the  secretion  of  the  Testes 
%emen.      Each  is  suspended  in  the  scrotum  by  the  spermatic  Sie»^t^ 
Cord  and  its  coverings  (p.  485),  but  the  left  is  usually  lower  than 
the  right ;  and  each  is  provided  with  an  excretory  duct  named 
Tbb  deferens.     A  serous  sac  surrounds  partly  each  organ. 

Dissection.  For  the  purpose  of  examining  the  serous  covering  To  see  the 
of  the  testicle  (tunica  vaginalis),  make  an  aperture  into  it  at  the  ■•"*"■  ■*^' 
upper  part,  and  inflate  it.     The  sac  and  the  spermatic  cord  are 
then  to  be  cleaned ;  and  the  vessels  of  the  latter  are  to  be  fol- 
lowed to  their  entrance  into  the  testicle. 

The  tunica  vaginalis  is  a  serous  bag,  which  is  continuous  in  Tunica 
the  fetus  with  the  peritoneal  lining  of  the  abdomen,  but  becomes       " 
aubsequently  a  distinct  sac  in  consequence  of  the  obliteration  of 
the  port  connecting  the  two. 

It  invests  the  testicle  after  the  manner  of  other  serous  mem-  partly 
branes ;  for  the  testicle  is  placed  behind  it,  so  as  to  be  partly  teeticie, 
enveloped  by  it,  though  not  in  its  cavity.     The  sac,  however,  is  and  lines 
laiger  than  is  necessary  for  covering  the  testicle,  and  projects  ■«">**""• 
some  distance  above  it.     Like  other  serous  membranes,  it  has 
an  external  rough,  and  an  internal  secerning  smooth  surface ; 
and  like  them  it  has  a  visceral  and  a  parietal  part.     To  examine 
its  disposition  the  sac  should  be  opened. 

The  visceral  layer  (timica  vaginalis  testis)  covers  the  testicle  its  visceral 
except  posteriorly  where  the  vessels  lie,  and  is  inseparably  united  P*^ 
with  the  fibrous  coat.     On  the  outer  side  it  extends  farther  back 
than  on  the  inner,  and  forms  a  pouch  between  the  testis  and  the 
arched  body  (epididymis)  on  this  aspect  of  the  organ. 

The  parietal  part  of  the  sac  (timic.  vagin.  scroti)  ii  more  ex-  and  parietal' 
tensive  than  the  piece  covering  the  testicle,  and  lines  the  imme- 
diately contiguous  layer  of  the  scrotum. 

Form  and  position  of  the  testis.   The  testicle  is  oVal  in  shape,  Testicle 
with  a  smooth  surface,  and  is  flattened  on  the  sides*     The  ante-  ^^^ 
nor  margin  is  convex ;  and  the  posterior,  which  is  flattened,  is  Margins, 
pierced  by  the  spermatic  vessels  and  nerves.     Stretching  like  an  g^^y  ^ 
arch  along  the  outer  part  of  the  testis  is  the  epididymis,  or  the  the  testicle, 
convoluted  part  of  the  excretory  duct. 

Attached  to  the  upper  end  of  the  testis  is  a  small  body  two  or  Corpus 
three  lines  in  length,  (corpus  Morgagni,)  which  is  the  remnant  of 
the  fetal  duct  of  Mtiller ;  and  occasionally  other  smaller  projeo- 
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tions  of  the  tunica  vaginalis  are  connected  with  the  top  of  the 
epididymis. 

The  testis  is  suspended  ohliquely,  so  that  the  upper  part  \» 
directed  forwards  and  -somewhat  outwards,  and  the  lower  end 
backwards  and  rather  inwards. 

Size  and  weight.  The  length  of  the  testis  is  an  inch  and  a  half 
or  two  inches  ;  from  before  backwards  it  measures  rather  more 
than  an  inch,  and  from  side  to  side  rather  less  than  an  inch. 
Its  weight  is  nearly  an  ounce,  and  the  left  is  fre(]^uently  larger 
than  the  other. 

Structure.  The  substance  of  the  testicle  is  composed  of  a 
mass  of  minute  secerning  tubes,  around  which  the  bloodvessels 
are  disposed  in  plexuses.  Surrounding  and  supporting  the  deli- 
cate semirdferal  tubes  is  a  dense  covering — the  tunica  albuginea. 
Its  excretory  or  efferent  duct  is  named  vas  deferens. 

Dissection.  With  the  view  of  examining  the  investing  fibrous 
coat,  let  the  testis  be  placed  on  its  outer  side,  viz.  that  on 
which  the  epididymis  lies,  and  let  it  be  fixed  in  that  poaiti<Hi 
with  pins. 

The  fibrous  coat  is  to  be  cut  through  along  the  anterior  part, 
and  thrown  backwards  as  far  as  the  entrance  of  the  bloodvessels. 
Whilst  raising  this  membrane  a  number  of  fine  bands  will  be 
seen  traversing  the  substance  of  the  testicle,  and  a  short  septal 
piece  (mediastinum)  may  be  found  at  the  back  of  the  viscus^ 
where  the  vessels  enter ;  but  it  will  be  expedient  to  remove  part 
of  the  mass  of  tubes  in  the  interior,  to  bring  into  view  the 
mediastinum,  and  to  trace  back  some  of  the  finer  septa  to  it. 

The  tunica  albuffinea,  or  the  fibrous  coat  of  the  testicle,  is  of  a 
bluish-white  colour,  and  resembles  in  appearance  the  sclerotic 
coat  of  the  eyebalL  This  membrane  protects  the  soft  secreting 
part  of  the  testicle,  and  maintains  the  shape  of  the  organ  by  its 
dense  and  unyielding  structure.  Besides  determining  the  general 
form,  it  sends  inwards  processes  to  support  and  separate  the 
masses  of  seminal  tubes.  These  several  offsets  of  the  membrane 
are  seen  in  the  dissection  that  has  been  made ;  and  one  of  them, 
which  is  larger  than  the  rest,  is  placed  at  the  back  of  the  testicle, 
and  is  named  the  mediastinunL 

The  mediastinum  testis  (corpus  Highmorianum)  projects  into 
the  gland  for  a  third  of  an  inch  with  the  bloodvessels.  It  is 
situate  at  the  back  of  the  testis,  extending  from  the  upper  nearly 
to  the  lower  part,  and  is  rather  larger  and  deeper  above  than 
below.  When  cut  across  it  will  be  seen  to  be  formed  of  two 
lateral  pieces,  which  are  united  anteriorly  at  an  acute  angle.  To 
its  front  and  sides  the  finer  septal  processes  are  connected ;  and 
in  its  interior  are  contained  the  bloodvessels  behind,  and  a  net- 
work of  seminal  ducts  forming  the  rete  testis  in  front. 

Of  the  finer  processes  of  the  tunica  albuginea,  which  enter  the 
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testis,  there  are  two  kinds.  One  set  round  and  cord-like,  but  of 
different  lengths,  is  attached  posteriorly  to  the  mediastinum,  and 
serves  to  maintain  the  shape  of  the  testis.  The  other  set  forms 
delicate  membranous  septa,  which  divide  the  seminal  tubes  into 
masses  named  lobes,  and  join  the  mediastinum  like  the  rest. 

Tunica  vasciUosa.  Within  the  tunica  albuginea  is  a  thin  vascu-  A  vascular 
lar  layer,  which  has  l)een  named  as  above  by  Sir  A.  Cooper.     It  (SSca'***  ^ 
lines  the  fibrous  coat,  covering  the  different  septa  in  the  interior  ▼aacuioaa). 
of  the  gland.     It  is  formed  of  the  ramifications  of  the  blood- 
vessels united  by  areolar  tissue,  like  the  pia  mater  of  the  brain : 
in  it  the  arteries  are  subdivided  before  they  are  distributed  on 
the  secerning  tubes,  and  the  veins  in  the  interior  are  supported 
by  it. 

Form  and  length  of  the  seminal  tubes  (tubuli  seminiferi).  The  Seminal 
secerning  or  seminal  tubes  are  very  convoluted,   and  are  but  *"^^®*' 
slightly  held  together  by  fine  areolar  tissue  and  surrounding  2?*'****^* 
bloodvessels,  so  that  they  may  be  readily  drawn  out  of  the  testis 
for  some  distance.     Their  length  is  said  by  Lauth  to  be  two  feet  length. 
and  a  quarter. 

Ending^  size  and  strwiture.  The  size  and  the  characters  of  the 
minute  tubules  can  be  learnt  only  with  the  aid  of  the  microscope. 

Within  the  lobes  of  the  testis  some  tubes  end  in  distinct  closed  Gommtini- 
extremities ;  but  the  rest  communicate,  forming  loops  or  arches.  °***®°* » 
The  diameter   of  the  tubules  varies  from  g^^th   to  ^th  of  an  sIm  : 
inch.     The  wall  of  the  tubule  is  formed  of  a  thin  fibrous  mem* 
brane,  but  it  has  considerable  strength  :  lining  the  interior  is  a  structure : 
nucleated  granular  epithelium,  with  polygonal  cells ;  and  on  the 
exterior  is  a  plexus  of  bloodvessels. 

Names  from  the  arrangement  of  the  tvhes.  To  different  parts  of  Tubee 
the  seminal  tubes  between  the  origin  and  the  ending  in  the  vas  Jj^f®  ^^^ 
deferens  the  following  names  have  been  applied.  Where  the 
tubules  are  collected  into  separate  masses,  they  form  the  lobes  of 
the  testis.  As  they  enter  the  fibrous  mediastinum  they  become 
straight,  and  are  named  tubuli  recti.  Communicating  in  the 
mediastinum,  they  produce  the  rete  testis.  And,  lastly,  as  they 
leave  the  upper  part  of  the  gland  they  become  convoluted,  and 
are  called  coni  vasculosi,  or  vasa  efferentia. 

The  lobes  of  the  testis  (fig.  102,  a)  are  formed  by  bundles  of  They  form 
the  seminiferal  tubes;    and  they  are  situate  in  the  intervals 
between  the  processes  sent  inwards  from  the  tunica  albuginea. 
Their  number  is  differently  stated  : — according  to  one  authority  Number  of 
(Berres)  they  are  250 ;  but  according  to  another  (Krause)  400 
or  more.     They  are  conical  in  form,  with  the  base  of  each  at  the  Shape, 
circumference,  and  the  apex  at  the  mediastinum  testis;  and  those 
in  the  centre  of  the  testicle  are  the  largest. 

Each  is  made  up  of  one,  two,  or  more   tortuous   seminal '^'^  *" 
tubules ;  and  the  minute  tubes  in  one  lobe  are  united  with  those 
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in  the  neighbouring  lobes.     Towards  the  apei  of  each  lob*  tie 

tubulee  become  less  bent,  and  are  united  togetlier ;  and  the  tabili 

of  the  Bevenl  lobea  are  further  joined  at 

the  game  spot  into  larget  canals  that  fom 

the  tubuli  recti. 

Tvbuli  neU.  The  seminal  tubes  issniig 
from  the  several  lobes  unite  together, 
becoming  larger  in  size  {ifh  of  an  inidt) 
and  Btraighter  in  direction,  and  are  named 
tuhuli  recti  or  vaaa  recta  (fig.  102,4); 
they  are  about  twenty  in  number,  tnA 
piercing  the   fibrous  mediastinum  enter 

Belt   tatu.    In   the   mediastinum    the 

seminal  tubes  have  very  thin   walls,  and 

are  situate  in  the  anterior  part  in  boot 

of  the  bloodvessels ;    they  communicate 

freely  so  as  to  form  the  network  of  the 

rete  testis  (fig.  102,  c). 

and  iHTe  Vcua  ifftrentia.   About  twelve  or  twenty  seminal  tubes  issue 

™/iiff«m-  ^•''  '''*  '"P  "'^  ^^^  ™*®  testis,  and  leave  the  upper  part  of  the 

u^  testicle  as  the  vasn  efferentia  (fig.  102,  iJ).     These  are  larger 

than  the  tuben  with  which  they  are  continuous,  and  end  in  Uie 

common  e^icRtory  duct.      Though  straight  at  first  they  soon 

become  convoluted,  and  have  been  named  ami  vatcvlon.      In  the 

natural  state  they  are  about  half  an  inch  in   length,  but  when 

unraveUed  they  measure  from  six  to  eight  inches  ;  and  they  join 

the  excretory  duct  at  intervals  of  about  three  inches. 

Btnietun.  These  small  vessels  have  a  muscular  coat  like  that  of  the  vas 

deferens  they  join,  consisting  of  longitudinal  and  cireolar  fibres ; 

and  the  epithelium  of  the  mucous  lining  is  ciliated. 

BicntoT?         The  excbetort  duct  of  the  testis  receives  the  vaaa  efferentia 

''"°'  from  the  upper  part  of  the  gland,  and  extends  thence  to  the 

urethra.      Its  first  part,  which  is  in  contact  with   the  testis,  is 

very  fleiuous,  and  forms  the  epididymis :  but  the  remainder  is 

Straight,  and  is  named  vas  deferens. 

The  ^ididymis  extends  in  the  form  of  an  arch,  along  the  onter 
side  of  the  testis,  from  the  upper  to  the  lower  end,  and  receives 
its  name  from  its  situntiou.  Opposite  the  upper  part  of  the 
testicle  it  presents  an  enlarged  portion  or  head,  the  globtu  majw; 
and  at  the  lower  end  of  that  organ  it  becomes  more  pointed  or 
tail-like- — globui  minor,  before  ending  in  the  vas  deferens.      The 

*  Pl.in  of  the  testinle  as  seen  oa  a  vertical  nection. — f.  Pibnnu  coat  of 
the  testicle,  i.  MediaEbinum.  i.  i.  Pfoc«h»  of  eitemal  coat,  omtuiaeil 
between  the  lobeg.  a,  a.  Lobes  of  the  lestis.  b.  Tubuli  recti,  c  Bete 
tcrtia.  d.  Vasa  efferentia.  /,  r,  jr.  Coib  of  the  lube  foiming  Uie  ^lidi- 
djinigi,     A,  Yu  defeieai. 
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intervening  narrow  part  of  the  epididymis  is  called  the  body. 
Its  head  is  attached  to  the  testis  by  the  vasa  efferentia ;  and  its 
tail  or  lower  part  is  fixed  to  the  tunica  albuginea  by  fibrous 
tissue,  and  by  the  reflection  of  the  tunica  vaginalis. 

After  the  removal  of  the  serous  membrane  and  some  fibrous  l«  but  a 
tissue,  the  epididymis  may  be  seen  to  be  formed  of  a  single  tube,  "^  ®  ^    ' 
bent  in  a  zigzag  way,  whose  coils  are  united  into  one  mass  by 
fibrous  tissue. 

This  part  of  the  tube,  when  uncoiled,  measures  twenty  feet  in  length  and 
length.      The  diameter  of  its  canal  is  about  ^th  of  an  inch, 
though  there  is  a  slight  diminution  in  size  towards  the  globus 
minor,  but  it  is  increased  finally  in  the  vas  deferens. 

The  vas  deferens  begins  opposite  the  lower  end  of  the  testis,  at  ^"J^?^**  *■ 
the  termination  of  the  globus  minor  of  the  epididymis.     At  first  is  the  vas 
this  part  of  the  excretory  duct  is  slightly  wavy,  but  afterwards  it  <^«'«^ ; 
becomes  for  the  most  part  a  firm  round  tube :  near  its  terminar 
tion  it  is  enlarged  again  and  bulged,  but  this  condition  will  be 
referred  to  with  the  viscera  of  the  pelvis. 

In  its  course  to  the  urethra  it  ascends  on  the  inner  side  of  the 
testicle  and  along  the  bloodvessels  of  the  spermatic  cord,  with 
which  it  enters  the  internal  abdominal  ring ;  it  is  then  directed  ^M"  9Pe»« 
over  the  side  of  the  bladder,  and  through  the  prostate  to  open  urethra ; 
into  the  cavity  in  the  interior. 

The  length  of  this  part  of  the  excretory  duct  is  about  two  feet,  length  and 
and  the  width  of  its  canal  about  ^th  of  an  inch.  *  '^' 

Opening  sometimes  into  the  vas  deferens,  at  the  angle  of  union  Vaaaberrans 
with  the  epididymis,  is  a  small  narrow  csecal  appendage,  the  JJSJjJt^^ 
vas  aberrans  of  Haller.     It  is  convoluted,  and  projects  upwards  situation 
for  two  or  three  inches  amongst  the  vessels  of  the  cord.     Like 
the  epididymis,  it  is  much  longer  when  it  is  uncoiled,  measuring  and  size, 
sometimes  fourteen  inches  ;  but  it  may  not  exceed  an  inch  and  a 
half  in  length.     Its  capacity  is  greatest  at  the  free  end.     Its  use 
is  unknown.     The  vas  aberrans  may  be  divided  or  doubled. 

Structure.  The  excretory  duct  of  the  testis  is  formed  chiefly  by  Two  coats 
a  thick  muscular  coat,  which  is  covered,  externally  by  fibrous  ^^.  ® 
tissue,  and  lined  internally  by  mucous  membrane.     To  the  feel 
the  duct  is  firm  and  wiry,  like  whip-cord.     On  a  section  its  wall 
is  dense  and  of  a  rather  yellow  colour,  but  it  is  thinnest  at  the 
head  of  the  epididymis. 

The  muscular  coat  is  composed  of  longitudinal  and  circular  a  muscular 
fibres  arranged  in  strata,  so  that  both  externally  and  internally  is 
a  longitudinal  layer,  the  latter  being  very  thin;  and  between 
them  is  the  layer  of  circular  fibres. 

The  mucous  membrane  is  marked  by  longitudinal  folds  in  the  and  a 
straight  part  of  the  canal,  and  by  irregular  ridges  in  the  sacculated  ™"^'*'^"- 
portion.    A  columnar  epithelium,  though  not  ciliated,  covers  the 
inner  surface ;  but  in  the  epididymis  it  is  ciliated  (Becker). 
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The  vas  aberrans  resembles  the  vas  deferens  in  structure. 

Organ  of  Giraldh*  In  the  spermatic  cord  of  the  fetus  and 
child  close  above  the  epididymis,  is  a  small  whitish  granular 
looking  body  ("  Corps  Innomintf,"  Giraldfes),  about  half  an  inch 
long,  which  is  considered  by  its  discoverer  to  be  the  remains  of 
the  Wolflfian  body  of  the  embryo. 

With  magnifying  power  its  component  white  granules  or  specks 
are  resolved  into  small  vesicles,  and  convoluted  tubes  of  varying 
shape,  filled  with  a  clear  Ihick  fluid,  and  with  plexuses  of  blood- 
vessels ramifying  on  the  exterior.  The  wall  consists  of  a  thin 
fibrous  membrane,  lined  by  flattened  epithelium. 

Bloodvessels  and  nerves  of  the  testicle.  The  branches  of  the 
spervKUic  artery  supply  offsets  to  the  epididymis,  and  pierce  the 
back  of  the  testicle  to  enter  the  posterior  part  of  the  mediastinum. 
Leaving  the  mediastinum,  the  vessels  are  finely  divided  in  the 
vascular  membrane  lining  the  interior  of  the  timica  albuginea ; 
and  offsets  are  continued  on  the  fine  septa  between  the  lobes  to 
the  seminal  tubules,  on  which  they  are  distributed  in  capiUary 
plexuses. 

The  spermatic  vein  begins  by  radicles  in  the  plexuses  around 
the  seminal  tul>es,  and  issues  from  the  gland  at  the  posterior 
part,  being  there  joined  by  veins  from  the  epididymis.  As  it 
ascends  along  the  cord,  its  branches  form  the  spermatic  plexus, 
and  end  in  one  trunk,  which  joins  the  vena  cava  on  the  right 
side,  and  the  renal  vein  on  the  left  (p.  676). 

The  arrangement  of  the  lymphatics  in  the  testicle  is  unknown  ; 
external  to  that  body  they  ascend  on  the  bloodvessels,  and  join 
the  lumbar  glands. 

The  nerves  are  derived  from  the  sympathetic,  and  accompany 
the  arteries  to  the  testis  :  their  ending  has  not  been  seen. 

Vessels  of  the  vas  deferens,  A  special  artery  is  furnished  from 
the  upper  or  lower  vesical,  and  reaches  as  far  as  the  testis  where 
it  anastomoses  with  the  spermatic.  Veins  from  the  epididymis 
enter  the  spermatic  vein.  The  nerves  are  derived  from  the  hypo- 
gastric plexus. 


Section  V. 


DIAPHRAGM  WITH  AORTA  AND  VENA  CAVA. 


BjlMect  Directions,  After  the  body  is  replaced  in  its  former  position  on 

and  muscles.  ^^^  back,  the  Student  should  prepare  first  the  diaphragm,  next 

*  Sur  un  Organe  plac^  dans  le  Cordon  Spermatique,  et  dont  Texistenoe 
n'a  pa»  4t6  signal^e  par  les  Anatomistes.  Par  F.  Ginddds.  ProceediogB  of 
the  Royal  Society  for  May,  1868. 
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the  latge  vensela  and  their  branches,  and  then  the  deep  mosclei 
of  the  alxlumen. 

Diiiectwn.   For  the  dbsection  of  the  diaphragm  it  will  he  To  aw  Uis 
necessary  to  remove  the   peritoneum   from   its  under  surface,      ''  "*"' 
defining  especially  the  central  tendinous  part,  and  the  fleshy  pro- 
cesaes  or  pillars  which  are  filed  to  the'lumbar  vertebra.    Whilst 
cleaning  the  surface  the  student  should  be  careful  of  the  veeaela 
and  nerves  on  the  under  surface,  and  of  others  in  and  near  the 

On  the  right  side  two  aponeniotic  bands  or  arches,  which  give  DeBns 
attachment  to  the  muscular  litiTes,  should  be  dissected  out  : —  "•''"■ 
one  curves  over  the  psoas  muscle  ]  the  other  extends  over  the 
<juadratus  muscle  from  the  transverse  process  of  the  first  lumbar 
vertebra  to  the  last  rib,  and  will  be  defined  by  separating  it  from 
the  fascia  covering  the  quadratus  muscle  below. 

The  DIAPBRAQH  (fig.  103)  forms  the  vaulted  moveable  par- M»phT«grqi. 
tition  between  the  thorax  and  the  abdomen.     It  is  fleshy  ex-  ^J^**™ 

Fig.  103.* 


temally,  where  it  is  attached  to  the  surrounding  ribs  and  the 
spinal  column,  and  has  its  tendon  in  the  centre. 

The  oriffin  of  the  muscle  is  at  the  ciicumfeience,  and  is  similar  Origin  tt 
on  each  side  of  the  middle  line.     Thus,  beginning  in  front  and  J^gJ^" 

*  Under  anrfut  of  the  diaphragm. — 1.  Eztemal  anhed  lijomeDt.  2. 
latemal  arched  ligunent  3,  4.  Psms  moKles.  E.  Central  part.  6. 
Left,  aod  7.  Right  piece  of  the  cordifann  tendon.  8.  Opening  for  Ui« 
vea>  cava.  9.  Right  cnia.  ID.  Left  cnii.  11.  Opening  for  the  aorta. 
]  2.  Opening  for  the  ixsoplugua. 
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passing  backwards,  the  diaphiagm  is  connected  by  fleshy  fibres 
with  the  posterior  part  of  Hbe  xiphoid  cartilage  and  the  inner 
surface  of  the  six  lower  ribs ;  with  two  aponeurotic  arches  be- 
tween the  last  rib  and  the  spinal  column — one  being  placed  oyer 
the  quadratus  lumborum,  and  the  other  over  the  psoas  muscle ; 
andy  lastly,  it  is  connected  with  the  lumbar  vertebras  by  a  thick 
muscular  part  or  pillar.  From  this  extensive  origin  the  fihies 
are  directed  inwards,  with  different  degrees  of  obliquity  and 
length,  to  the  central  tendon,  but  some  have  a  peculiar  dispo- 
sition in  the  pillars  which  will  be  afterwards  noted. 

The  abdominal  surface  is  concave,  and  is  covered  for  the  most 
part  by  the  peritoneum.  In  contact  with  it  on  the  right  side 
aie  the  liver  and  the  kidney ;  and  on  the  opposite  side  the  sto- 
mach, the  spleen,  and  the  left  kidney :  in  contact  also  with  the 
pillars  is  the  pancreas,  together  with  the  solar  plexus  and  the 
semilunar  ganglia.  The  thoracic  surface  is  covered  by  the  pleura 
of  each  side  and  the  pericardium,  and  is  convex  towards  the 
thorax  (p.  347).  At  the  circumference  of  the  midriff  the  fleshy 
processes  of  origin  alternate  with  like  parts  of  the  transversalis 
muscle ;  but  a  slight  interval  separates  the  slips  to  the  xiphoid 
cartilage  and  seventh  rib,  and  a  second  space  exists  sometimes 
between  the  fibres  from  the  last  rib  and  those  from  the  arch  over 
the  quadratus  lumborum  muscle. 

In  the  diaphragm  are  certain  apertures  for  the  transmission  of 
parts  from  the  thorax  to  the  abdomen,  viz.,  one  for  the  oesopha- 
gus, another  for  the  vena  cava,  and  a  third  for  the  aorta  between 
the  pillars  of  the  muscle  and  the  spinal  column :  moreover,  the 
pillars  are  perforated  by  the  splanchnic  nerves.  -♦ 

The  muscle  is  curved  across  the  interthoracic  space,  being 
convex  towards  the  chest,  and  concave  to  the  abdomen  ;  and  the 
arch  reaches  higher  on  the  right  than  the  left  side  (p.  347). 
The  height  of  the  arch  is  constantly  varying  during  life  with  the 
change  in  the  condition  of  the  diaphragm  in  respiration.  In 
forced  expiration  the  muscle  ascends  and  reaches  the  upper 
border  of  the  right  fourth  rib  at  the  sternum,  and  the  upper  edge 
of  the  fifth  rib  on  the  left  side  close  to  the  sternum.  In  forced 
inspiration  it  descends,  and  its  slope  would  be  represented  by  a 
line  drawn  from  the  middle  of  the  ensiform  cartilage  towards  the 
tenth  rib. 

Action,  The  muscle  moves  up  and  down  alternately  during 
respiration,  being  depressed  by  the  contraction  of  the  fleshy 
fibres,  which  are  attached  to  the  ribs  and  spine,  and  being  raised 
during  their  relaxation. 

As  the  diaphragm  descends  it  changes  its  shape.  The  central 
tendon  which  moves  but  slightly  remains  the  highest  part  of 
the  arch,  whilst  the  sides  which  contract  freely  are  sloped  from 
the  tendon  to  the  wall  of  the  thorax. 
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Duiing  the  ascent  the  midnif  retams  a  form  resembling  that  and  in 
in  a  state  of  rest,  for  the  tendon  h  the  lowest  fart  of  the  arch,  "^*"*'<»»- 
but  the  bulges  on  the  sides  reach  rather  higher. 

With  the  movement  of  the  diaphragm  the  size  of  the  cavities  Effect  on 
of  the  abdomen  and  thorax  will  be  altered.     In  inspiration  the  abdSnen^ 
thorax  is  enlarged,  and  the  abdomen  diminished ;  And  th#vibcera 
in  the  upper  part  of  the  latter  cavity,  viz.,  liver,  stomach,  and  ^^ 
spleen,  are  partly  moved  from  beneath  the  ribs,  so  as  to  be  com- 
pressible by  the  abdominal  muscles.     In  expiration  the  cavity  of 
the  thorax  is  lessened,  and  that  of  the  abdomen  is  restored  to 
its  former  size,  and  the  displaced  viscera  return  to  their  usual 
place. 

By  the  contraction  of  the  fibres  the  aperture  for  the  oesophagus  influence 
in  the  fleshy  part  will  be  rendered  smaller,  and  that  tube  may  apertures, 
be  compressed  ;  but  the  other  openings  for  the  vena  cava  end  aorta 
do  not  experience  change. 

Preparatory  to  the  making  of  a  great  muscular  eflbrt,  the  state  in 
midriff  contracts,  and  descends  for  the  purpose  of  permitting  a  efforts, 
full  quantity  of  air  to  enter  the  thorax,  and  of  giving  great  surface 
attachment  and  steady  support  to  the  muscles  inserted  into  the 
ribs.     Till  the  effort  is  over  the  diaphragm  remains  in  the  same 
depressed  position. 

Its  action  is  commonly  involimtary,  but  the  movement  can  be  Action  in- 
controlled  by  the  will  at  any  stage.  voluntary. 

Parts  of  the   diaphragm.  The  following  named  parts,  which  Special 
have  been  mentioned  shortly  in  describing  the  muscle,  are  now  J^imtoedf 
to  be  noticed  more  fully,  viz.,  the  central  tendon,  the  pillars,  the 
archill  and  the  apertures. 

The  central  tendon  (tendo  diaphragmatis,  cordiform  tendon).  Central 
occupies  the  middle  of  the  diaphragm  (fig.  103),  and  is  sur-  ^°^**°» 
rounded  by  muscular  fibres ;  the  large  vena  cava  pierces  it.     It 
is  of  a  pearly  white  colour,  and  its  tendinous  fibres  cross  in  dif- 
ferent planes  and  different  directions.     In  form  it  resembles  a  Uke  a  tre- 
trefoil  leaf ;  of  its  three  segments  the  right  (^)  is  the  largest,  and 
the  left  is  the  smallest. 

The  pillars  (crura,  appendices)  are  two  large  muscular  and  Two  pillars, 
tendinous  processes  (tig.  103,  *'  *®),  one  on  each  side  of  the  abdo- 
minal aorta.      They  are  pointed  and  tendinous  below,  where  with  certain 
they  are  attached  to  the  upper  lumbar  vertebrae,  but  large  and  J^'^ 
fleshy  above ;  and  between  them  is  a  tendinous  arch  over  the 
aorta. 

In  each  pillar  the  fleshy  fibres  pass  upwards  and  forwards,  An-ange- 
di verging  from  each  other ;  and  the  greater  number  join  the  flS!^  ti 
central  tendon  without  intermixing.     But  the  inner  fibres  of  the  <»ch, 
two  crura  cross  one  another  in  the  following  manner : — Those  of 
the  right  side  (')  ascend  by  the  side  of  the  aorta,  and  pass  to  the  m  thy 
left  of  the  middle  line,  decussating  with  the  fibres  of  the  opposite  ^^aa. 
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crus  between  that  vessel  and  the  opening  of  the  OBSophagiw; 
having  changed  sides,  the  fibres  are  directed  upwanls  to  the 
central  tendon  around  the  oesophagean  opening,  which  they  limit 
on  tlie  left.  The  fibres  of  the  other  crus  ("*)  may  be  traced  in 
the  same  way,  to  form  the  right  half  of  the  oesophagean  opening. 
In  the  decussation  between  the  aorta  and  the  oesophagus  the  faor 
ciculus  of  fitres  from  the  right  crus  is  generally  larger  than  that 
from  the  left,  and  commonly  anterior  to  it. 

The  pillars  differ  somewhat  on  opposite  sides.  The  right  (•) 
is  the  larger  of  the  two,  and  is  fixed  by  tendinous  processes  to 
the  bodies  of  the  first  three  lumbar  vertebn©,  and  their  inveite- 
bral  substance,  reaching  to  the  invertebral  disc  between  the  third 
and  fourth  vertebn©.  The  left  pillar  (sometimes  absent)  is  situate 
more  on  the  side  of  the  spine  (*"),  is  partly  concealed  by  the 
aorta,  and  does  not  reach  so  far  as  the  right  by  the  depth  of  a 
vertebra,  or  of  an  intervertebral  substance. 

The  arches  (ligamenta  arcuata)  are  two  fibrous  bands  on  each 
side  over  the  quadratus  lumborum  and  psoas  muscles,  which  give 
origin  to  fleshy  fibres. 

The  arch  over  the  psoas  (lig.  arcuat.  internum)  is  the  strongest  (^, 
and  is  connected  by  the  one  end  to  the  tendinous  part  of  the 
pillar  of  the  diaphragm,  and  by  the  other  to  the  transverse  pro- 
cess of  the  first  or  second  lumbar  vertebra. 

The  external  arch  ( ' )  over  the  quadratus  lumborum  (lig.  arcuat 
externum)  is  only  a  thickened  part  of  the  fascia  covering  that 
muscle,  and  extends  from  the  same  transverse  process  (first  or 
second  lumbar)  to  the  last  rib. 

Apertures.  There  are  three  large  openings  for  the  aoilSy  the 
vena  cava,  and  the  oesophagus ;  with  some  smaller  fissures  for 
nerves  and  vessels. 

The  opening  for  the  aorta  (")  is  rather  behind  than  in  the 
diaphragm,  for  it  is  situate  between  the  pillars  of  the  muscle  and 
the  spinal  column :  it  transmits  the  aorta,  the  thoracic  duct,  and 
the  vena  azygos. 

The  opening  for  the  oesophagus  and  the  pneumo-gastric  nerves  (**) 
is  rather  above  and  to  the  left  of  the  aortic  aperture  :  it  is  placed 
in  the  muscular  part  of  the  diaphragm,  and  is  bounded  by  the 
fibres  of  the  piUars  as  above  explained. 

The  opening  for  the  vena  cava  (*)  (foramen  quadratum)  is 
situate  in  the  right  division  of  the  central  tendon,  or  between  the 
right  and  middle  pieces,  and  its  margins  are  attached  to  the  vein 
by  tendinous  fibres  except  at  the  inner  part. 

There  is  a  fiss^ire  in  eacli  pillar  for  the  three  splanchnic  nerves, 
and  through  that  in  the  left  crus  passes  also  the  small  azjrgos 
vein.  Sometimes  the  large  azygos  vein  pierces  the  right  pillar 
instead  of  accompanying  the  aorta. 

Dissection,  After  the  diaphragm  has  been  learnt,  the  xibs  that 
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support  it  on  each  side  may  be  cut  through,  and  the  pieces  of  of  the 
the  ribs  together  with  the  fore  part  of  the  diaphragm  may  be  *^*P^^™*f°*' 
taken  away  to  make  easier  the  dissection  of  the  deeper  vessels 
and  muscles.     But  the  posterior  part  of  the  diaphragm  with  its 
pillars  and  arches  should  be  left,  and  the  vessels  ramifying  on 
it  should  be  followed  back  to  their  origin. 

The  large  vessels  of  the  abdomen,  viz.,  the  aorta  and  the  vena  Clean  aorta, 
cava,  are  to  be  cleaned  by  removing  the  fat,  with  the  remains  of  SSche^ 
the  sympathetic,  and  the  lymphatic  glands ;  and  their  branches 
are  to  be  followed  to  the  diaphragm,  to  the  kidney  and  the  supra- 
renal body,  to  the  testicle,  and  to  the  lumbar  vertebrae  and  the 
spinal  column. 

In  like  manner  the  large  iliac  branches  of  the  aorta  and  cava  al«»o  Hiac 
are  to  be  laid  bare  as  far  as  Poupart's  ligament.     The  ureter  and  ^ 
the  spermatic  vessels  are  to  be  cleaned  as  they  cross  the  iliac  artery ; 
and  on  this  large  artery  branches  of  a  small  nerve  (genito-crural) 
are  to  be  sought  near  the  thigh. 

The  psoas,  quadratus,  and  iliacus  muscles  are  to  be  laid  bare  Dissect 
on  the  right  side ;  but  on  the  left  side  the  fascia  covering  the  P*''*^ 
muscles  is  to  be  shown,  and  the  fat  is  to  be  cleared  away  from 
about  the  kidney. 

The  psoas  muscle,  the  most  internal  of  all,  lies  on  the  side  of  Nerves  of 
the  spine,  with  occasionally  the  small  psoas  superficial  to  it :  on  ^^us. 
its  surface,  and  in  the  fat  external  to  it,  the  following  branches 
of  the  lumbar  plexus  will  be  found : — The  genito-crural  nerve 
lies  on  the  front ;  and  four  other  nerves  issue  at  the  outer  border — 
the  ilio-hypogastric  and  ilio-inguinal  near  the  top,  the  external 
cutaneous  about  the  centre,  and  the  large  anterior  crural  at  the 
lower  part.  Along  the  inner  border  of  the  psoas  the  gangliated 
cord  of  the  sympathetic  is  to  be  sought  with  a  chain  of  lumbar 
lymphatic  glands ;  and  somewhat  below  the  pelvic  part  of  the 
muscle  the  obturator  nerve  may  be  recognised. 

External  to  the  psoas  is  the  quadratus  lumborum  muscle,  and  Duisect 
crossing  it  near  the  last  rib  is  the  last  dorsal  nerve,  with  an  JlSbOTum 
artery. 

In  the  hoUow  of  the  hip-bone  is  the  iliacus  muscle  which  and  iliacus. 
unites  below  with  the  large  psoas. 

The  ABDOMINAL  AORTA  extends  from  the  last  dorsal  vertebra  Extent  of 
to  the  left  side  of  the  body  of  the  fourth  lumbar  vertebra,  where     ®  **^ 
it  divides  into  the  common  iliac  arteries.     Its  conmiencement  is 
situate  between  the  pillars  of  the  diaphragm,  and  its  termina- 
tion is  placed  on  the  left  side  of  the  umbilicus,  and  nearly  on 
a  level  with  the  highest  part  of  the  crest  of  the  hip-bone.     The  Connec- 
connections   of  the   vessel   with   surrounding  parts  have  been    ^^' 
before  referred  to  (p.  520).    Some  of  its  branches  remain  to  be 
examined. 

The  branches  of  the  aorta  are  numerous,  and  arise  in  the  fol-  Place  of 
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lowing  order : — First,  are  the  diaphragmatic  arteries,  two  in 
number,  which  leave  the  sides  of  the  veasel  immediately  it  appeazs 
in  the  abdomen.  Close  to  .the  tendinous  ring  of  the  diaphragm 
the  single  trunk  of  the  coeliac  axis  arises  from  the  front ;  and 
about  a  quarter  of  an  inch  lower  down,  also  on  the  front,  the 
trunk  of  the  superior  mesenteric  artery  begins.  Half  an  inch 
lower  the  renal  arteries,  right  and  left,  take  origin  from  the  sides 
of  the  aorta.  On  the  lateral  part  of  the  vessel,  close  above  each 
renal,  is  the  small  capsular  branch ;  and  below  the  renal  is  the 
spermatic  artery.  From  the  front  of  the  arterial  trunk,  one  to 
two  inches  above  the  bifurcation,  springs  the  inferior  mesenteric 
artery ;  and  from  the  angle  of  division  the  small  middle  sacral 
artery  runs  downwards.  Four  small  lumbar  branches  on  each 
side  come  from  the  posterior  part  of  the  vessel,  opposite  the 
bodies  of  the  lumbar  vertebraa. 

The  branches  may  be  classified  into  two  sets — one  to  the 
viscera  of  the  abdomen  (visceral),  and  another  to  the  abdominal 
wall  (parietal). 

The  vucercd  branches  are  coeliac  axis,  superior  and  inferior 
mesenteric,  renal,  capsular,  and  spermatic.  All  this  set,  except 
the  renal,  capsular,  and  spermatic,  have  been  examined. 

The  renal  arteries  leave  the  aorta  nearly  at  a  right  angle,  and 
are  directed  outwards,  one  on  each  side.  Near  the  kidney  each 
divides  into  four  or  five  branches,  which  enter  the  renal  substance 
between  the  vein  and  the  ui-eter.  Each  artery  lies  beneath  its 
companion  vein,  being  surrounded  by  a  plexus  of  nerves,  and 
supplies  small  twigs  to  tlie  suprarenal  capsule  (inferior  capsular), 
to  the  ureter,  and  to  the  fatty  layer  about  the  kidney. 

The  arteries  of  opposite  sides  have  some  differences.  The  left 
is  the  shortest,  owing  to  the  position  of  the  aorta.  The  right 
crosses  the  spine,  and  passes  beneath  the  vena  cava.  Varieties 
in  the  number  and  place  of  origin  of  this  artery  are  frequent. 

The  middle  capsular  artery  is  a  small  branch  which  runs  almost 
transversely  outwards  to  the  suprarenal  body.  This  offset  anas- 
tomoses with  the  other  branches  supplied  to  the  suprarenal  body 
by  the  renal  and  phrenic  arteries.  It  is  of  large  size  in  the 
fetus. 

The  spermatic  artery  is  destined  for  the  testicle.  It  is  remark- 
able for  its  small  size  in  proportion  to  its  length  ;  for  leaving  the 
cavity  of  the  abdomen ;  and  for  having  the  part  in  the  abdomen 
straight,  but  that  in  the  cord  tortuous. 

From  its  origin  below  the  renal,  the  vessel  passes  downwards 
along  the  posterior  wall  of  the  abdomen  to  the  internal  abdomi- 
nal ring,  where  it  enters  the  spermatic  cord,  as  before  described 
(p.  484).  In  its  course  beneath  the  peritoneum  the  vessel  runs 
first  along  the  front  of  the  psoas,  crossing  over  the  ureter ;  and 
as  it  leaves  the  abdomen  it  \.\>ix\&  loivmd.  t\i<&  e^i^tric  artery,  but 
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is  separated  from  that  vessel  by  the  vas  deferens.  On  the  right 
side  the  artery  crosses  the  vena  cava.  It  is  accompanied  by  the 
spermatic  vein,  and  the  spermatic  plexus  of  nerves. 

In  the  fetus  before  the  testicle  leaves  the  abdomen  the  sperm-  Condition 'in 
atic  artery  is  very  short,  but  the  vessel   elongates  as  the  part  *^  ^®**"' 
supplied  is  removed  from  its  former  site. 

In  the  female  the  corresponding  artery  (ovarian)  descends  into  in  the 
the  pelvis  to  end  in  the  ovary  and  the  uterus.  fenuJe. 

The  parietal  branches  of  the  aorta  are  the  diaphragmatic,  lum-  ^'^^f  ^JLj? 
bar,  and  the  middle  sacral  arteries.  men. 

The  diaphragmatic  or  inferior  phrenic  arteries  are  directed  up-  Inferior 
wards  and  outwards  along  the  under  surface  of  the  diaphragm  P"*°**^  • 
near  the  posterior  part ;  the  left  artery  passes  behind  the  c&sopha-  SS*™*^ 
geal  opening,  and  the  right  behind  the  vena  cava.  right 

Each  ends  in  two  branches : — One  (internal)  passes  onwards  DiBtribu- 
towards  the  fore  part  of  the  diaphragm,  and  anastomoses  with  °^ 
its  fellow,  and  with  the  branch  (superior  phrenic)  supplied  to 
the  diaphragm  from  the  internal  manmiary  (p.  378).  The  other 
(external)  is  larger,  and  is  directed  outwards  to  the  side  of  the 
muscle,  where  it  meets  with  the  musculo-phrenic  and  intercostal 
arteries.  ^ 

Branches.  Small  offsets  to  the  suprarenal  body  from  the  exter-  Small  off- 
nal  division  of  this  artery  are  named  superior  capsular.     Some  "* 
twigs  are  given  by  the  left  artery  to  the  oesophagus,  and  by  the 
right  to  the  vena  cava. 

On  the  under  surface  of  the  diaphragm  are  two  branches  of  other 
the  intemal  mammary  artery ;  one   (superior  phrenic,  p.  378)  ^^^ 
accompanies  the  phrenic  nerve,  and  ramifies  over  ^e  middle  of 
the  muscle ;  the  other  (musculo-phrenic,  p.  487)  appears  at  the 
margin  of  the  thorax  opposite  the  ninth  rib. 

The  other  parietal  branches,  viz.,  lumbar  and  middle  sacral, 
are  not  learnt  in  this  stage :  the  former  will  be  seen  after  the 
lumbar  plexus  (p.  584),  and  the  latter  in  the  pelvis. 

The  COMMON  ILIAC  ARTERY  \B  directed  outwards  from   the  Common 
bifurcation  of  the  aorta,  and  divides  into  two  large  trunks  oppo-  extent  and 
site  the  fibro-cartilage  between  the  base  of  the  sacrum  and  the  termina- 
last  lumbar  vertebra : — one  of  these  supplies  the  lower  limb 
(external  iliac),  and  the  other  enters  the  pelvis  (intemal  iliac). 

Placed  obliquely  on  the  vertebral  column,  the  vessel  measures  Connec- 
about  two  inches  in  length.  It  is  covered  by  the  peritoneum, 
and  is  crossed  by  branches  of  the  sympathetic  nerve,  and  some- 
times by  the  ureter.  It  is  accompanied  by  a  vein  of  the  same 
name.  Usually  it  does  not  furnish  any  named  branch,  but  it  Branchea. 
may  give  origin  to  the  ilio-lumbar,  or  a  renal  artery.  On  oppo- 
site sides  the  vessels  have  some  differences. 

The  right  artery  is  rather  the  longest,  in  consequence  of  the  Difference 
position  of  the  aorta  on  the  left  side  of  the  spine.     To  its  outer  $S^S!*" 
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side  at  first  is  the  vena  cava,  and  near  its  tennination  is  the  psoas 
muscle.  The  companion  vein  is  at  fiist  beneath,  but  becomes 
external  to  the  artery  at  the  upper  part,  where  it  enters  the  vena 
cava  in  that  situation ;  and  beneath  the  right  artery  also  is  the 
left  common  iliac  vein. 

and  left  Yen-      The  left  artery  is  crossed  by  the  inferior  mesenteric  vessels, 

««L  and  its  companion  vein  is  situate  below  it. 


Place  of 
origin; 

length; 


place  of 
division. 


Pecultaiities.  The  place  of  origin  changes  with  the  place  of  bifurcation 
of  the  aorta. 

The  length  ranges  from  less  than  half  an  inch  (in  one  case)  to  four 
inches  and  a  half  ;  but  in  the  majority  of  instances  it  varies  between  one 
inch  and  a  half  and  three  inches  (Quain). 

The  plcice  of  division  varies  between  the  middle  of  the  last  lumbar  ver- 
tebra and  the  upper  border  of  the  sacrum  ;  but  occasionally  it  will  be 
above  or  below  those  points.  Generally  the  left  artery  divides  lower  than 
the  right. 


External 
iliac  leads  to 
lower  limb. 

Extent  and 
direction. 


Connectlona 
with  parts 
around. 


with  other 
vessels 


and  veins. 


Two 
bvanches. 


Unnamed 
oiisets. 


Oiirin 
nuiea. 


The  EXTERNAL  ILIAC  ARTERY  Is  the  first  part  of  the  leading 
vessel  of  the  lower  limb,  and  is  contained  in  the  cavity  of  the 
abdomen.  Its  extent  is  from  the  bifurcation  of  the  common  iliac 
to  the  lower  border  of  Poupart's  ligament,  where  it  becomes 
femoral.  And  its  direction  would  be  indicated,  on  the  surface 
of  the  abdomen,  by  a  line  from  the  left  of  the  umbilicus  to  the 
middle  of  the  space  between  the  symphysis  pubis  and  the  front 
of  the  iliac  crest. 

The  vessel  lies  above  the  brim  of  the  pelvis  in  its  course  to 
Poupart's  ligament,  and  is  covered  closely  by  the  peritoneum  and 
the  subperitoneal  layer  in  all  its  extent.  To  the  outer  side  of 
the  vessel  is  the  psoas,  except  at  its  termination  imder  Poupart's 
ligament,  where  the  muscle  lies  beneath  it.  A  chain  of  lym- 
phatic glands  is  placed  along  the  front  and  inner  side  of  the 
artery. 

Near  its  origin  it  is  crossed  sometimes  by  the  ureter ;  and  near 
Poupart^s  ligament  the  vas  deferens  bends  down  along  its  inner 
side,  whilst  the  spermatic  vessels  and  part  of  the  genito-crural 
nerve  lie  on  it  for  a  short  distance. 

The  position  of  the  external  iliac  vein  is  not  the  same  on  both 
sides.  The  left  vein  is  altogether  internal  to  the  artery ;  whilst 
the  right,  though  internal  in  position  on  the  pubes,  afterwards 
lies  beneath  the  arterial  trunk.  The  circumflex  iliac  vein  crosses 
it  nearly  an  inch  above  Poupart's  ligament. 

Branches,  Two  branches,  epigastric  and  circumflex  iliac,  arise 
from  the  artery  a  few  lines  from  its  end,  and  are  distributed  to  the 
wall  of  the  abdomen  (p.  487). 

Some  small  imnamed  twigs  are  given  by  it  to  the  psoas  muscle 
and  the  lymphatic  glands. 

Peculiarities  in  ^Oiiiion  of  uswd  hramhts.  The  epigae^c  and  dienm- 
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flex  branches  may  wander  over  the  lower  inch  and  a  half  or  two  inches 
and  a  half  of  the  artery  ;  of  the  two  the  epigastaic  ariaes  highest. 

Unusual  branches.  Though  the  trunk  of  the  vessel  is  commonly  free  Occasional 
from  any  unusual  branch,  it  may  be  occupied  between  the  middle  and  the  branches 
end  by  the  obturator  artery,  or  by  the  internal  circumflex  artery  of  the  '"*™  **• 
thigh.  ^ 

Epigastric  joined  with  obturator.  Frequently  the  epigastric  furnishes  the  Epigaatric 
obturator  artery  to  the  pelvis ;   in  such  cases  the  small  communicating  ""^  °V^!**^ 
offset,  which  joins  ordinarily  the  obturator,  may  be  supposed  to  be  enlarged.  "*   '  Jomed. 
Or  the  epigastric  may  arise  from  the  obturator — this  having  its  usual 
course. 

Iliac  Veins  and  Vena  Cava.   The  larger  veins  of  the  abdo-  Veins  of  the 
men  correspond  so  closely  with  the  arteries,  both  in  number,  Jxce^Tena 
extent,  and  connections,  as  to  render  unnecessary  the  same  detail  port». 
in  their  description.     Ais  the  veins  increase  in  size  from  the  cir- 
cumference towards  the  centre  of  the  body,  those  most  distant 
from  the  heart  will  be  first  referred  to. 

The  external  iliac  is  a  continuation  of  the  femoral  vein  beneath  Anatomy  of 
Poupart's  ligament.    It  has  an  extent  like  the  artery  of  the  same  ma^* 
name,  and  ends  by  uniting  with  the  vein  from  the  pelvis  (inter- 
nal iliac)  to  form  the  common  iliac  vein.     On  the  pubes  it  is  Portion  to 
inside  its  companion  artery,  and  lies  between  the  psoas  and  peo- 
tineus  muscles ;  and  the  left  vein  remains  internal  to,  but  the 
right  slips  beneath  its  artery. 

The  veins  opening  into  it  are  the  epigastric  and  circumflex  Branchei*, 
iliac  (p.  488). 

The  common  iliac  vein  ascends  by  the  side  of  its  accompanying  Common 
artery,  the  right  almost  vertically,  and  the  left  obliquely,  to  the  torm^vL 
right  side  of  the  body  of  the  fifth  himbar  vertebra  (the  upper 
part),  where  it  blends  with  its  fellow  in  one  trunk — ^the  vena 
cava. 

The  right  vein  is  the  shortest,  and  lies  at  first  behind,  but  pifforenco 
afterwanls  outside  the  artery  of  the  same  name.   The  left  is  alto-  and  oonnec- 
gether  below  the  artery  of  its  own  side,  and  moreover  crosses  ^^' 
beneath  the  right  common  iliac  artery. 

Each  vein  receives  the  ilio-lumbar,  and   the   lateral   sacral  Veins  to  it. 
branch  (sometimes) :  and  the  common  iliac  of  the  left  side  is 
joined  by  the  middle  sacral  vein. 

Instead  of  the  common  iliac  veins  uniting  at  the  spot  men-  piaoe  where 
tioned,  they  may  be  continued  upwards,  one  on  each  side  of  the  JJSJi^Jj? 
aorta,  as  high  as  the  kidney,  before  the  left  crosses  the  spine  to  change, 
join  the  right  and  give  origin  to  the  vena  cava.     In  these  cases 
the  left  trunk  receives  the  renal  vein  of  the  same  side,  and  the 
two  common  iliacs  are  connected  by  a  small  intervening  branch 
at  the  spot  where  they  are  usually  united. 

The  VENA  CAVA  INFERIOR  collects  aud  conveys  to  the  heart  Lower  eava 
the  blood  of  the  lower  half  of  the  body.    Taking  origin,  as  before  the  aorta, 
said,  on  the  right  side  of  the  fifth  lumbar  vertebra,  rather  below 
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Extent  and 
conneotions. 

BnllchoH 
from  abdo- 
men. 


except  those 
of  digestive 
apparatua. 


Spermatic 
vein 


fliMisdifni- 
rently  on 
left  and 
right  aides. 


Branches. 


Vein  in  the 
female. 


Renal  vein ; 

position  to 
artery; 


diflferenceon 
two  sides. 


Suprarenal 
ends  diffe- 
rently on 
each  side. 

Hepatic 
▼eins,  before 
mticed. 


Lumbar 
veins. 


Fbrenio 
reins. 


the  bifurcation  of  the  aorta,  tbis  large  vein  ascends  on  the  right 
side  of  the  Tcrtebral  column,  and  reaches  the  heart  by  perforating 
the  diaphragm.  Its  connections  with  the  surrounding  parts  haye 
been  already  described  (p.  620). 

Branches,  The  cava  receives  parietal  liranches  from  the  wall  of 
the  abdomen  and  the  diaphragm,  viz.,  lumbar  and  diaphragmatic ; 
and  visceral  branches  from  the  testicle,  the  kidney,  the  suprarenal 
body,  and  the  liver. 

The  veins  belonging  to  the  digestive  apparatus,  viz.,  the  in- 
testinal canal,  the  spleen,  and  the  pancreas,  are  united  to  form 
the  vena  portsB  (p.  525) ;  and  the  blood  circulating  in  those  veins 
reaches  the  cava  by  the  venae  cavsB  hepaticae  after  it  has  circu- 
lated through  the  liver. 

The  spermatic  vein  enters  the  abdomen  by  the  internal  ab- 
dominal ring,  after  forming  the  spermatic  plexus  in  the  cord 
(p.  666).  At  first  the  vein  consists  of  two  branches  in  the 
abdomen,  which  lie  on  the  sides  of  the  spermatic  arteiy ;  but 
these  soon  join  into  one  trunk.  On  the  left  side  it  opens  into 
the  renal  vein  at  right  angles,  and  a  small  valve  exists  sometimes 
over  the  aperture ;  on  the  right  side  it  enters  the  inferior  cava 
below  the  renal  vein. 

As  the  vein  ascends  to  its  destination,  it  receives  one  or  more 
branches  from  the  wall  of  the  abdomen,  and  from  the  fat  about 
the  kidney. 

In  the  female  this  vein  (ovarian)  has  the  same  ending  as  in 
the  male,  and  it  forms  a  plexus  in  the  broad  ligament  of  the 
uterus.  Valves  are  absent  from  this  vein  and  its  branches,  but 
occasionally  there  is  one  at  its  union  with  the  renal. 

The  ren^il  or  emulgent  vein  is  of  large  size  and  joins  the  vena 
cava  at  a  right  angle.  It  commences  by  many  branches  in  the 
kidney ;  and  the  trunk  resulting  from  their  union  is  superficial 
to  the  renal  artery. 

The  right  is  the  shortest,  and  joins  the  cava  higher  up  than 
the  other.  The  left  vein  crosses  the  aorta  close  to  the  origin 
of  the  superior  mesenteric  artery  :  it  receives  separate 
branches  from  the  spermatic  and  suprarenal  veins  of  the  same 
side. 

The  suprarenal  vein  is  of  considerable  size  when  it  is  compared 
with  the  body  from  which  it  comes.  On  the  right  side  it  opens 
into  the  cava,  and  on  the  left  side  into  the  renal  vein. 

The  hepatic  veins  enter  the  cava  where  it  is  in  contact  with 
the  liver.  These  veins  are  described  in  the  dissection  of  the 
liver  (p.  551). 

The  lumhar  veins  correspond  in  number  and  course  with  the 
arteries  of  the  same  name :  they  will  be  dissected  with  those 
vessels. 

The  diaphragmatic  veins  (inferior),  two  for  each  arteiy,  spring 
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from  the  under  surface  of  the  diaphragm.     Thef^  join  the  cava 
either  as  one  trunk  or  two. 

Pecvliarities  in  position  of  the  vena  cava.  When  transppeition  of  the  Vona  cava 
viscera  exists,  the  vena  cava  is  found  on  the  left  of  the  spine.     Bat  ™ay  be 
without  transposition  the  imln  may  begin  on  the  left  of  the  spine,  and  ^in  pariL*' 
remain  on  the  same  side  of  the  aorta  as  high  as  the  renal  vein  before  it 
crosses  that  vessel  to  take  its  usual  place. 

In  ending.  Instead  of  opening  into  the  heart,  the  lower  cava  has  been  or  may  end 
found  to  enter  the  upper  cava  ;   and  in  these  rare  instances  it  lies  in  ^  the  aay 
the  situation  of  the  large  intercostal  or  azygoe  vein.     In  this  condition  the  ^^  ^^ 
inferior  cava  is  wanting  at  the  heart,  and  the  blood  from  the  lower  part  of 
the  body  is  transmitted  to  the  heart  by  the  superior  cava.     When  this 
deviation  exists,  the  hepatic  veins  form  a  separate  trunk,  which  opens 
into  the  right  auricle  in  the  situation  of  the  inferior  cava. 

DEEP  MUSCLES  OF  THE  ABDOMEN. 

The  deep  muscles  in  the  interior  of  the  ahdonien  are  the  psoas, 
iliacus,  and  quadratus  lumborum.  Some  fasciaB  are  to  be  seen 
in  connection  with  the  muscles. 

The  PSOAS  MAGNUS  reaches  from  the  lumbar  vertebrae  to  the  Psoas 
femur,  and  is  situate  i)artly  in  the  abdomen  and  partly  in  the  SJSJJSotL 
thigh. 

The  muscle  arises  from  the  front  of  the  transverse  processes  of  Origin, 
the  lumbar  vertebrae ;  from  the  bodies  of  the  last  dorsal  and  all 
the  lumbar  vertebrae  by  five  fleshy  pieces— each  piece  being  con- 
nected with  the  intervertebral  substance,  and  the  borders  of  the 
two  contiguous  vertebrae ;  and  from  tendinous  bands  over  the 
bloodvessels  opposite  the  middle  of  the  vertebraeu     The  fibres 
are  directed  downwards,  and  give  rise  to  a  roimdish  belly,  which  Direction  of 
gradually  diminishes  towards  Poupart's  ligament.     Inferiorly  it  ***®  fi^"«- 
ends  in  a  tendon  on  the  outer  aspect,  which  receives  fibres  of  the 
iliacus,  and  passes  beneath  Poupart's  ligament  to  be  inserted  into  insertion.  . 
the  small  trochanter  of  the  femur. 

The  abdominal  part  of  the  muscle  has  the  following  conneo-  Connections 
tions : — In  front  are  the  internal  arch  of  the  diaphragm,  the       ^^^ 
kidney  with  its  vessels  and  duct,  the  spermatic  vessels  and  the 
genito-crural  ner\'e,  and,  near  Poupart's  ligament,  the  ending  of 
the  external  iliac  artery.     Posteriorly  the  muscle  is  in  contact  behind, 
with  the  transverse  processes,  with  part  of  the  quadratus  lum- 
borum, and  with  the  innominate  bone. 

The  outer  border  touches  the  quadratus  and  iliacus ;    and  of  outer 
branches  of  the  limibar  plexus  issue  from  beneath  it.      i%§  border, 
inner  border  is  partly  connected  to  the  vertebrae,  and  is  partly  jj^"®^ 
free  along  the  margin  of  the  pelvis  : — along  the  attached  or 
vertebral  part  of  this  border  lie  the  sympathetic  nerve  and  some  along  pelvis, 
lumbar  glands,  with  the  cava  on  the  right,  and  the  aorta  on  the 
left  side ;  along  the  free  or  pelvic  part  are  the  external  iliac 
artery  and  vein,  with  the  obturator  nerve  below  it. 

?  p 
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Action.  If  &e  femur  is  free  to  move  it  is  raised  towards  the 
belly ;  and  as  the  flexion  proceeds  the  limb  is  rotated  out  by  the 
attachment  of  the  muscle  to  the  trochanter  minor.  The  psoas 
is  always  combined  with  the  iliacus  in  flexion  of  the  hip-joint 

When  the  lower  limbs  are  fixed  the  two  muscles  will  draw 
down  the  lumbar  part  of  the  spine,  and  bend  the  hip-joints,  as 
in  stooping  to  the  ground.  One  muscle  under  the  same  circum- 
stances can  incline  the  spine  laterally. 

The  PSOAS  PARVUS  is  a  small  muscle  with  a  long  and  flat 
tendon,  which  is  placed  on  the  front  of  the  laige  psoas,  but  is 
rarely  present.  Its  fibres  arisey  like  the  large  psoas,  from  the 
bodies  of  the  last  dorsal  and  first  lumbar  vertebrse,  and  the  intei^ 
vening  fibro-cartilage.  Its  tendon  becomes  broader  inferiorly, 
and  is  inserted  into  the  ilio-pectineal  eminence  and  the  brim  of 
the  pelvis  :  the  tendon  is  connected  with  the  fascia  covering  the 
iliacus  muscle. 

Action.  If  the  spine  is  immoveable  they  will  raise  the  pelvis 
and  make  tense  the  pelvic  fascia. 

The  pelvis  being  fixed  the  two  muscles  may  assist  in  bending 
the  lumbar  part  of  the  spinal  column. 

The  ILIACUS  MUSCLE  occupies  the  hollow  (iliac  fossa)  on  the 
inner  asi>ect  of  the  hip-bone,  and  is  blended  inferiorly  with  the 
psoas.  It  is  triangular  in  form,  and  has  a  fleshy  origin  from 
the  iliac  fossa  and  the  ilio-lumbar  ligament,  from  the  base  of  the 
sacrum,  and  from  the  capsule  of  the  hip-joint  in  front.  The 
fibres  pass  inwards  to  the  tendon  of  the  psoas,  uniting  with  it 
even  to  its  insertion  into  the  femur,  and  some  reach  separately 
that  bone. 

Above  Poupart's  ligament  the  muscle  is  covered  by  the  iliac 
fascia ;  but  over  the  right  iliacus  is  placed  the  caecum,  and  over 
the  left  the  sigmoid  flexure.  Beneath  it  are  the  innominate 
bone  and  the  capsule  of  the  hip-joint ;  but  between  it  and  the 
grooved  anterior  margin  of  the  bone  above  the  joint  is  a  bursa. 
The  inner  margin  is  in  contact  with  the  psoas  and  the  anterior 
crural  nerve. 

The  connections  of  the  united  psoas  and  iliacus  below  Pou- 
part's  ligament  are  given  with  the  dissection  of  the  thigh. 

Action,  The  iliacus  flexes  the  hip-joint  with  the  psoas  when 
the  femur  is  moveable,  and  bends  forwards  the  pelvis  when  the 
limb  is  fixed. 

In  consequence  of  its  combination  in  use  with  the  psoas,  and 
its  union  with  that  muscle  at  the  insertion,  the  two  are  described 
as  the  flexor  of  the  hip-joint  by  Theile. 

The  QUADRATUS  LUMBORUM  is  a  short  thick  muscle  between 
the  crest  of  the  hip-lx)ne  and  the  last  rib.  About  two  inches 
wide  inferiorly,  it  arises  from  the  ilio-vertebral  ligament,  and 
from  tlie  iliac  crest  of  the  hip-bone  for  the  same  extent  as,  but 
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behind  that  band.     The  fibres  ascend  to  be  inserted  by  distinct  Inaertion. 
fleshy  and  tendinous  slips  into  the  apices  of  the  transverse  pro- 
cesses of  the  four  upper  or  all  the  lumbar  vertebrse,  and  into 
the  body  of  the  last  dorsal  vertebra,  and  the  lower  border  of  the 
last  rib  for  a  variable  distance. 

This  muscle  is  encased  in  a  sheath  derived  from  the  fascia  it  is  oou- 
lumborum.     Crossing  the  surface  are  branches  of  the  lumbar  SS^^*"  * 
plexus,   together  with  the   last   dorsal  nerve  and   its  vessels. 
Beneath  the  quadratus  is  the  mass  of  the  erector  spmsd  muscle. 

Occasionally  there  is  a  somewhat  separate  anterior  stratum  of  Inner  or 
fibres  at  the  upper  part,  which  is  attached  internally  to  the  tips  J^ 
of  the  transverse  processes  of  the  three  middle  lumbar  vertebras, 
and  externally  to  the  lower  border  of  the  last  rib. 

Action,   Both  muscles  keep  straight  the  spine   (one  muscle  Use  of  both 
antagonising  the  other) ;  and  by  fixhig  the  last  rib  they  aid  in  "*^**^^®*» 
the  more  complete  contraction  of  the  diaphragm.     If  they  act 
from  the  spine  they  may  assist  in  raising  the  pelvis. 

One  muscle  will  incline  laterally  the  lumbar  part  of  the  spine  ot  one. 
to  the  same  side,  and  depress  the  last  rib. 

Fascia  of  the  quadratus.  Covering  the  surfcice  of  the  quadratus  Fascia  of  the 
is  a  thin  membrane,  which  is  derived  from  the  hinder  aponeu-  ^ 
rosis  of  the  transversalis  abdominis  (fascia  lumborum,  p.  412) ; 
it  passes  in  front  of  the  quadratus  to  be  fixed  to  the  roots  of  the 
transverse  processes,  to  the  ilio-lumbar  ligament  below,  and 
to  the  last  rib  above.  This  fascia  forms  the  thickened  band 
called  ligamentum  arcuatum  externum,  to  which  the  diaphragm 
is  connected. 

Fascia  of  the  iliacus  and  psoas,  A  fascia  covers  the  two  flexor  Uac  faada 
muscles  of  the  hip  joint,  and  extends  in  diflerent  directions  as 
far  as  their  attachments.     Over  the  iliacus  muscle  the  membrane  Joined  by 
is  thickest ;  and  a  strong  accession  is  received  from  the  tendon  ^SSi^i^; 
of  the  small  psoas.     Its  disposition  at  Poupart's  ligament,  and  attachments 
the  part  that  it  takes  in  the  formation  of  the  crural  sheath,  have 
been  before  explained  (p.  499). 

Traced  inwards  over  the  psoas,  the  membrane  will  be  found  internally 
to  be  inserted  into  the  brim  of  the  pelvis  for  a  short  distance,  ^^ivu^ 
and  into  the  hip  bone  along  the  edge  of  that  muscle. 

When  followed  upwards  it  will  be  seen  to  become  thin,  and 
to  be  fixed  on  the  one  side  to  the  lumbar  vertebrad  and  the  liga- 
mentum arcuatum  internum,  but  to  be  blended  on  the  other 
with  the  fascia  on  the  quadratus ;  at  its  attachment  to  the  ver-  Jj4*?? 
tebno  it  has  an  arched  condition,  joining  the  bands  at  the 
origin  of  the  psoas.  The  fascia  should  be  divided  over  the  psoas 
on  the  left  side,  and  reflected  towards  the  brim  of  the  pelvis. 

Dissection.  The  student  is  now  to  clean  the  lymphatic  glands  ''™^*'** 
that  lie  along  the  vertebras,  and  to  trace  upwards  some  lymphatic  '^^P^ 
vessels  to  the  thoracic  duct. 

Tt  -R  ^ 
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To  show  the  origin  of  the  duct  the  diaphragm  is  to  be  divided 
over  the  aorta,  and  its  pillars  are  to  be  thrown  to  the  sides ; 
then  a  piece  may  be  cut  out  of  the  aorta  opposite  the  first  lumbar 
vertebra.  The  beginning  of  the  duct  (diyli  receptaculum)  and 
of  the  vena  azygos  may  be  well  seen  now ;  and  the  two  may  be 
followed  upwards  into  the  thorax. 

On  the  left  side  the  student  may  trace  the  splanchnic  nerves 
and  the  small  vena  azygos  through  the  pillar  of  the  diaphragm, 
and  show  the  trunk  of  the  sympathetic  nerve  entering  the  ab- 
domen beneath  the  arch  over  the  psoas  muscle. 

Lymphatic  glands.  A  chain  of  glands  is  placed  along  the  side 
of  the  external  iliac  artery,  and  along  the  front  and  sides  of  the 
lumbar  vertebrae ;'  they  are  connected  by  short  tubes,  which  in- 
crease in  size  and  diminish  in  number,  until  at  the  upper  part  of 
the  lumbar  vertebrae  only  three  or  four  trunks  remain  to  form 
the  thoracic  duct.  Into  these  glands  the  lymphatics  of  the  lower 
limbs,  and  of  the  viscera  and  wall  of  the  abdomen,  are  received. 

Receptaculum  chyli  (Pecquet).  The  thoracic  duct  begins  in  the 
abdomen,  by  the  union  of  three  or  four  large  lymphatic  vessels. 
Its  commencement  is  marked  by  a  considerable  dilatation,  which 
is  named  receptaculum  chyli,  and  is  placed  on  the  right  side  of 
the  aorta,  about  opposite  the  first  lumbar  vertebra.  The  duct 
enters  the  thorax  by  passing  through  the  diaphragm  with  the 
aorta. 

Beginning  of  the  azygos  veins.  The  right  vein  (vena  azygos 
major)  begins  opposite  the  first  or  second  lumbar  vertebra  by  a 
small  branch,  which  is  continuous  with  a  lumbar  vein,  or  it 
may  join  the  vena  cava  or  the  renal  vein.  However  formed, 
the  vein  enters  the  thorax  with  the  thoracic  duct  and  the  aorta, 
to  the  right  of  which  it  lies ;  it  may  pierce  the  cms  of  the  dia- 
phragm as  it  leaves  the  abdomen. 

The  left  or  small  azygos  vein  begins  on  the  left  side  of  the 
spine,  joining  one  of  the  lumbar  veins  or  the  renal  vein;  it 
passes  through  the  pillar  of  the  diaphragm,  or  through  the  aortic 
opening. 

The  anatomy  of  these  veins  is  given  in  the  description  of  the 
thorax,  p.  388. 
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Section  VI. 

SPINAL  AND   SYMPATHETIC  NERVES: 

The  spinal  nerves  of  the  loins  resemble  those  in  the  lower 
part  of  the  neck  in  being  united  in  a  plexus,  and  in  supplying 
the  limb  and  the  contiguous  parts  of  the  trunk. 

Dissection.    The  lumbar  nerves  and  their  plexus  are  to  be  DisHoction 
learnt  on  the  left  side  ;  and  to  bring  them  into  view,  the  dis-  ^^  piexUi 
sector  should  cut  through  the  external  iliac  vessels,  and  after-  on  left  side, 
wards  scrape  away  the  left  psoas.     For  the  most  part  the  iSeshy 
fibres  may  be  removed  freely ;  but  a  small  branch  (accessory  of 
the  obturator)  should  be  first  looked  for  at  the  inner  border  of 
the  muscle.     In  the  substance  of  the  quadratus  lumborum  a 
communication  may  be  sometimes  found  between  the  last  dorsal 
and  the  first  lumbar  nerve. 

Branches  of  the  sjrmpathetic  cord  join  the  spinal  nerves,  and  with  sympa- 
these  are  to  be  followed  back  along  the  lumbar  arteries.  thetic; 

On  the  right  side  the  psoas  is  to  be  left  xmtouched  in  order  on  right, 
that  the  place  of  emergence  of  the  different  branches  from  it  may 
be  noticed. 

Lumbar  Spinal  Nerves.  The  anterior  primary  branches  of  Four  lum- 
the  lumbar  nerves  enter  into  the  lumbar  plexus,  with  the  excep-  cnter*the" 
tion  of  the  last.     Five  in  number,  they  iucrease  in  size  from  the  plexus, 
first  to  the  last,  and  are  joined  by  filaments  of  the  sympathetic 
near  the  intervertebral  foramina.     Before  entering  the  plexus  and  supply  . 
they  supply  branches   to  the  psoas  and  quadratus  lumbonun  ™"*^°'' 
muscles. 

The  fifth  nerve  receives  a  communicating  branch  from  the  Fifth  to  the 
fourth,  and  descends  into  the  pelvis  to  join  the  sacral  plexus.  ^]^^ 
After  the  two  are  united,  the  name  lumho-aacral  is  applied  to  the 
common  trunk. 

The  LUMBAR  PLEXUS  (fig.  104)  is  formed  by  the  intercommu-  Plexus  how 
nication  of  the  first   four  lumbar  nerves.      Contained  in  the 
substance  of  the  psoas  near  the  posterior  surface,  it  consists  of  Situation, 
communicating  loops  between  the  several  nerves,  and  increases 
in   size   from   above   downwards,    like   the   individual   nerves. 
Superiorly  it  is  sometimes  united  by  a  small  branch  with  the  2^®^°°* 
last  dorsal  nerve ;  and  inferiorly  it  joins  the  sacral  plexus  through 
the  large  lumbo-sacral  cord. 

The  branches  of  the  plexus  supply  the  lower  part  of  the  abdo-  JJj^  , 
minal  wall  and  one  of  the    coverings  of  the  spermatic   cord,  -ri*. : 
the  fore  part  of  the  thigh,  and  the  inner  side  of  the  leg ;  they 
are  six  in  number. 


DISSECTION  OF  1 


lUo-hrpo- 


The  first  two  branches  (ilio-hypogastric  and  ilio-inguinal)  end 
M  cutaneouB  nerves  of  the  buttock,  and  lower  part  of  the  abdo- 
men and  the  scrotom. 

The  ilio-h,ypogiutTic  branch  (fig.   104,  ')   is  denTed  from  the 
firat  nerve,  and  appears  at  the  outer  bonier  of  the  psoas  muscle, 
near  the   upper  paiL 
^e-  '"*■•  It  IB  directed   over  the 

quadratuB  lumbonun 
to  the  iliac  crest,  and 
enteiB  the  wall  of  the 
abdomen  by  penetrat- 
ing the  tranaveisalis 
abdominia.  Its  ter- 
mination in  the  integu- 
ments of  the  buttock 
and  abdomen,  by  means 
of  an  iliac  and  hypo- 
gastric branch,  has 
been  already  men- 
tioned (p.  483). 

The  Uio-inguiTUil 
branch  0  arises  with 
the  preceding  &om 
the  fitst  nerve,  and 
issues  Irom  the  psoas 
nearly  at  the  same 
spot.  Of  smaller  siie 
than  the  ilio-hypogas- 
tric,  this  branch  courses 
outwards  over  the 
quadretUB  and  iliacos 
muscles  towards  the 
front  of  the  crest  of 
the  hip  bone,  where 
it  pierces  the  trans- 
,.  versalis  abdominis.  The  farther  conise  of  the  nerve  in  the 
abdominal  wall,  and  its  distribution  over  the  scrotum  and  the 
groin,  are  before  noticed  (p.  483). 

Its  size  depends  upon  that  of  the  ilio-hypc^astric  branch  ;  and 
the  nerve  may  be  absent  if  the  latter  is  large. 

'  The  lumbar  plexos  and  branchoi  (Schmidt). — a.  Twelfth  rib.  h. 
QnodratuB  Inmborum.  t.  Cut  abdominal  musctes.  d.  Front  of  tha  hip 
boae.  t.  Adductor  brevis  muscle.  /.  Pectineus  cut  uid  diavn  aside,  g. 
Adductor  longua  diviJed.  1.  Ilio-hjpogaBtric  branth.  2.  Ilio-ingoinal 
biBuch.  3.  Bil«rnal  cutaneous  bisjich.  1,  Anterior  crural  aerre.  S. 
Acceasorj  bransh  to  tha  obturator.  6.  Obturator  nerve.  7.  Qeaito- 
craisl  nerre— its  tvo  offsets  coming  sepanitelj  from  the  plexus.  S.  Lom- 
bar  part  of  the  gangliated  eoid  al  Un  tjtngaUietic  bene. 
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The  genito-crural  nerve  (')  is  distributed,  as  the  name  expresses,  Genfto- 
to  the  genital  organs  and  the  limb.     It  arises  from  the  second  ^^'^^^^ 
lumbar  nerve,  and  from  the  connecting  loop  between  the  first 
two  ;  it  pierces  the  fibres  of  the  psoas,  and  descending  on  the  pierces 
surface  of  the  muscle  divides  into  a  genital  and  a  crural  branch.  P***"» 
Sometimes  the  nerve  is  divided  in  the  psoas,  and  the  branches  ^^^^^^ 
perforate  separately  the  muscle. 

The  genital  branch  descends  on  the  external  iliac  artery,  and  genital  and 
furnishes  offsets  around  it :  it  passes  from  the  abdomen  with  the 
spermatic  vessels,  and  is  distriT)uted  in  the  cremaster  muscle. 
In  the  female  the  nerve  is  lost  in  the  round  ligament 

The  crural  branch  issues  beneath  Poupart's  ligament  to  supply  cmrai 
the  integument  of  the  thigh.     (Cutaneous  Nerves  of  the  Thigh).    '*"*^  ' 

The  external  cutanemis  nerve  of  the  thigh  (^  arises  from  the  Coiiwo  of 
second  nerve  of  the  plexus,  or  from  the  loop  between  it  and  the  JJ^neous 
third,  and  appears  about  the  middle  of  the  outer  border  of  the  ^erre 
psoas.     The  nerve  then  takes  an  oblique  course  across  the  iliacus  to  reach  the 
to  the  interval  between  the  anterior  iliac  spinous  processes,  and      * 
leaves  the  abdomen  beneath  Poupart's  ligament  to  be  distributed 
on  the  outer  aspect  of  the  limb. 

The  anterior  crural  nen^  {*)  is  the  largest  offset  of  the  plexus,  ^^Jn  of 
and  supplies  branches  to  the  extensor  muscles  of  the  knee  joints  crural 
and  to  the  integuments  of  the  front  of  the  thigh  and  inner  side  "®»'^®* 
of  the  leg.     Taking  origin  from  the  third  and  fourth  nerves,  and 
receiving  a  fasciculus  also  from  the  second,  this  large  trunk 
appears  towards  the  lower  part  of  the  psoas,  and  lies  between  position  in 
that   muscle  and   the    iliacus.      It  passes   from   the   abdomen  ^*^!^^ 
beneath  Poupart's  ligament ;  but  before  its  final  branching  in  ^^  branches 
the  thigh,  the  nerve  furnishes  the  following  twigs : — 

Some  small  branches  are  supplied  to   the   iliacus  from  the  to  iliacus, 
upper  part  of  the  nerve. 

A  branch  to  the  femoral  artery,  whose  place  of  origin  varies  to  femoral 
much,  is  distributed  around  the  upper  part  of  that  vessel.  artery. 

The  obturator  nerve  {^)  appertains  to  the  adductor  muscles  of  Obturator 
the  thigh.     Derived  from  the  third  and  fourth  nerves  in  the  abdomen ; 
plexus,  it  is  directed  beneath  the  psoas  to  the  inner  or  pelvic 
border ;  escaped  from  beneath  the  muscle  the  nerve  crosses  the 
I>elvic  cavity  below  the  external  iliac,  but  above  the  obturator 
vessels,  and  enters  the  thigh  through  the  aperture  in  the  upper  ^^.  *^  *^ 
part  of  the  thyroid  foramen.     Occasionally  the  obturator  gives 
orij^n  to  the  following  branch  : — 

The  a^xessory  obturator  nerve  (*)  arises  near  the  beginning  of  jj*  •''^•■<»y 
the  tnmk  of  the  obturator,  or  from  the  third  and  fourth  nerves 
of  the  plexus.     Its  course  is  along  the  inner  border  of  the  psoas 
beneath  the  investing  fascia,  and  over  the  surface  of  the  hip  supplies  hip 
bone  to  the  tliigh,  where  it  ends  by  joining  the  obturator  nerve, 
and  supplying  the  hip  joint. 


584 


DISSECTION  OF  THE  ABDOMEN. 


8>in  pa- 
thetic cord 
in  the  abdo- 
men 


joins  that  in 
thorax ; 


has  four  or 
Ave  ganglia; 


branches  to 
the  spinal 
uenres 


and  supplies 
the  viscera. 


Last  dorsal 
uorte. 


Course  in 
wall  of  tho 
abdomou. 


Branch  to 

muscle. 


Lumbar 
arteries 
five  in  num- 
ber on  each 
side. 


Course : 
und  termi- 
nation in 


a  branch  to 
the  back. 


Gangliated  cord  op  the  stmpathetic.  The  lumbar  part 
of  the  gangliate<l  cord  of  the  ^fmpathetic  in  the  abdomen  u 
placed  on  the  side  of  the  spinal  eolumn  (fig.  104,  ^)  ;  it  is  con- 
tinuous upwards  beneath  the  inner  arch  of  the  diaphragm  with 
the  thoracic  part,  and  downwards  with  the  pelvic  portion  of  the 
same  cord.  It  lies  along  the  inner  border  of  the  psoas  muscle, 
nearer  the  front  of  the  vertebra)  than  in  the  thorax,  and  is  some- 
what concealed  on  the  right  side  by  the  vena  cava. 

The  cord  presents  four  or  five  oblong  ganglia  opposite  the 
bodies  of  the  vertebrae.  Connecting  branches  to  the  spinal  nerves, 
and  visceral  branches  are  supplied  from  them. 

Connoting  brandies.  From  each  ganglion  two  small  branches 
are  directed  backwards  along  the  centre  of  the  body  of  the  ver- 
tebra, with  the  lumbar  artery ;  these  unite  with  a  spinal  nerve 
near  the  intervertebral  foramen,  or  they  are  often  divided  between 
two  spinal  nerves.  The  connecting  branches  are  longest  in  the 
lumbar  region  in  consequence  of  the  cord  being  carried  forwaids 
by  the  psoas  muscle  to  the  fore  part  of  the  vertebrae. 

Branches  of  distribtUion,  Most  of  the  internal  branches  throw 
themselves  into  the  aortic  and  hypogastric  plexuses,  and  so  reach 
the  viscera  indirectly.  Some  filaments  enter  the  vertebne  and 
their  connecting  ligaments. 

Last  dorsal  nerve.  The  anterior  primary  branch  of  the  last  dorsal 
nerve  reseml)les  the  other  intercostal  nerves  in  its  distribution, 
but  differs  from  them  in  not  being  contained  in  an  intercostal 
space.  Lying  below  the  last  rib,  the  nerve  is  directed  outwards 
across  the  upper  part  of  the  quadratus  limiborum,  and  beneath 
the  fascia  covering  that  muscle.  At  the  outer  border  of  the 
quadratus  it  pierces  the  posterior  aponeurosis  of  the  transversalis 
abdominis  (fascia  lumborum),  enters  the  wall  of  the  abdomen, 
and  ends  in  an  abdominal  and  a  cutaneous  branch  (p.  482). 
The  lowest  intercostal  artery  accompanies  the  nerve. 

Near  the  spine  it  furnishes  a  small  branch  to  the  quadratus 
muscle ;  and  it  may  commimicate  by  means  of  this  with  the 
first  lumbar  nerve. 

The  LUMBAR  arteries  are  parietal  branches  of  the  aorta 
(p.  672),  and  are  furnished  to  the  spinal  canal  and  the  wall  of 
the  abdomen :  they  resemble  the  aortic  intercostals  in  their 
course  and  distribution.  Commonly  four  in  nimilxjr  on  each 
side,  these  arteries  arise  opposite  the  centre  of  each  vertebra, 
and  the  vessels  of  opposite  sides  are  sometimes  joined  in  a  com- 
mon trunk ;  they  then  pass  backwards  beneath  the  pillar  of  the 
diaphragm  and  the  psoas,  to  reach  the  intervals  between  the 
transverse  processes,  where  each  ends  in  an  abdominal  and  a 
dorsal  branch.  The  arteries  of  the  right  side  lie  beneath  the 
vena  cava. 

The  dorsal  branch  con\invx^  ouvfaida  to  the  back  between  the 
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transverse  processes,  and  supplies  an  offset  to  the  spinal  canal. 
The  distribution  of  the  artery  is  described  with  the  vessels  of 
the  back  and  spinal  cord  (p.  425  aiid  444). 

The  abdominal  brancJies  are  directed  outwards  beneatli  the 
quadratus  lumborum,  and  enter  the  posterior  part  of  the  abdo- 
minal wall,  where  they  anastomose  with  the  lower  intercostal 
above,  and  the  circumflex  iliac  and  ilio-lumbar  arteries  below : 
these  branches  supply  the  psoas  and  quadratus  muscles.  The 
size  of  the  last  two  varies  inversely  as  that  of  the  ilio-lumbar 
offset  of  the  internal  iliac  artery. 

The  LUMBAR  VEINS  are  the  same  in  number,  and  have  the 
same  course  as  the  arteries.  Conmiencing  by  the  union  of  a 
dorsal  and  an  abdominal  branch  at  the  root  of  the  transverse 
process,  each  trunk  is  directed  forwards  with  the  artery  to  the 
vena  cava.  They  oi)en  into  the  posterior  part  of  the  cava, 
either  singly,  or  conjointly  with  those  of  the  opposite  side.  On 
the  left  side  the  veins  are  longer  than  on  the  right,  and  pass 
beneath  the  aorta. 

Around  the  transverse  processes,  and  beneath  the  psoas  muscle, 
the  hmibar  veins  communicate  freely  with  one  another,  with 
the  ilio-lumbar,  and  sometimes  with  the  common  iliac,  so  as  to 
form  a  plexus  of  veins.  Issuing  from  the  plexus  is  a  venous 
trunk,  the  ascending  lumbar  v«iw,  which  joins  the  azygos  vein  of 
the  corresponding  side  of  the  body. 
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DISSECTION  OF  THE  PELVIS. 


CAVITY  OF  THE  PELVIS. 


Behind  and 
before. 


Deflnitton  of      The  cavity  of  the  pelvis  is  but  a  part  of  the  general  ahdo- 
Son.  '^"^     minal  space  (p.  602),  and  is  situate  below  the  brim  or  inlet  of 

the  true  pelvis. 
Boundariea.       Boundaries,  The  space  is  surrounded  by  the  firm  bony  ring  of 
the  pelvic  bones,  and  therefore  admits  of  little  alteration  in  its 
fonn  or  capacity. 

Behind  it  is  bounded  by  the  sacrum  and  the  coccyx,  with  the 
pyriformis  muscles  and  the  sacro-sciatic  ligaments ;  and  laterally 
and  in  front,  by  the  innominate  bones  covered  by  the  obturator 
muscles. 

Inferiorly,  or  towards  the  perinajum,  the  cavity  is  limited  by 
the  fascia  reflected  from  the  wall  to  the  viscera,  an<l  by  the 
levatores  ani  and  coccygei  muscles :  only  in  this  last  direction, 
where  the  bounding  structures  are  moveable,  can  alterations  be 
made  in  the  size  of  the  space. 

Contents,  In  the  interior  are  contained  the  urinary  bladder, 
the  lower  end  of  the  large  intestine  or  the  rectum,  and  some  of 
the  generative  organs  according  to  the  sex.  All  the  viscera 
possess  vessels,  nerves,  and  lymphatics ;  and  the  serous  membrane 
is  reflected  over  them. 


Below. 


Contentfl. 


Section  I. 


PELVIC  FASCIA  AND  MUSCLES  OF  THE  OUTLET. 


Outline  of 
the  fascia  of 
the  pelvis. 


Steps  to  de- 
fine the  pel- 
vic fascia. 


In  the  pel- 
vic 


On  the  wall  of  the  pelvis  is  a  thin  fascia  (pelvic),  which 
extends  from  the  brim  to  the  outlet,  and  covers  the  obturator 
muscle.  At  a  certain  level  a  visceral  portion  is  directed  inwards 
from  it  to  the  rectum  and  the  bladder  ;  and  this  is  named  recto- 
vesical fascia  from  the  "viscera  with  which  it  is  connected. 

Dissection,  To  bring  into  view  the  parietal  part,  or  the  pelvic 
fascia,  the  internal  iliac  vessels,  and  the  psoas  (if  this  has  not 
been  removed  in  the  dissection  of  the  lumbar  plexus),  are  to  be 
taken  away  on  the  left  side  of  the  body. 

The  obturator  vcsaela  and  nerve  are  to  be  cut  through  on  the 
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same  side ;  and  the  peritoneum  being  detached  from  the  wall  of 
the  pelvis,  the  fascia  will  be  seen  on  scraping  away  with  the 
handle  of  the  scalpel  a  large  quantity  of  fat 

But  the  membrane  is  now  dissected  only  in  its  upper  half,  or  and  the  pe- 
as low  as  the  situation  of  the  piece  that  is  prolonged  inwards  to  '*°»^*°*' 
the  viscera.  To  learn  the  lower  half,  the  student  must  raise  the 
outlet  of  the  pelvis,  and  look  to  it  as  it  covers  the  outer  wall  of 
the  ischio-rectal  fossa  :  should  the  perinaaum  be  imdissected,  the 
fat  must  be  taken  from  that  hollow.  The  lower  part  of  the 
fascia  will  now  appear  on  the  outer  side  of  the  fossa,  as  it  covers 
the  obturator  muscle ;  and  if  the  scalpel  be  pushed  upwards  in 
the  fossa,  it  will  enter  the  pelvis  where  the  visceral  joins  the 
parietal  piece,  and  will  mark  the  position  of  the  levator  ani 
muscle  between  the  two. 

The  PELVIC  FASCIA  is  a  thin  membrane  in  close  contact  with  Faadaof  the 
the  obturator  muscle,  and  is  fixed  to  the  bone  around  the  attach-  peivi^     * 
ment  of  the  fleshy  fibres,  so  that  it  might  be  called  the  special 
fascia  (obturator)  of  that  muscle. 

Above,  it  reaches  the  brim  of  the  pelvis  for  a  short  distance  at  its  attach- 
the  lateral  aspect  of  the  cavity ;  in  front  of  that  spot  it  does  not  °^«°**^^®» 
extend  so  high  as  the  brim,  but  following  the  attachment  of  the 
muscle  is  inserted  into  the  bone  around.     Inferiorly  the  fascia  and  below : 
is  united  with  the  margin  of  the  great  sacro-sciatic  ligament,  and 
the  side  of  the  pubic  arch ;  but  below  the  pubes  it  is  continued  partly  doaos 
from  the  one  hip  bone  to  the  other,  so  as  to  dose  the  cavity  of  peivia  in 
the  pelvis  in  front  for  a  short  distance.  ^^^^  • 

At  a  certain  level,  viz.  that  of  a  line  prolonged  from  the  gives  off 
lower  part  of  the  symphysis  pubis  to  the  ischial  spine,  the  fascia  pi^^®*  ^ 
sends  inwards  the  recto-vesical  piece  to  the  viscera  of  the  pelvis. 
The  beginning  of  this  offset  is  indicated  by  a  whitish  band,  which 
marks  the  origin  of  the  levator  ani  muscle  beneath. 

The  outer  surface  of  the  fascia  is  in  contact  with  the  obturator  Connections 
muscle.  The  inner  surface,  above  the  recto-vesical  piece,  cor-  ***  ^^ 
responds  with  the  cavity  of  the  pelvis,  but  below  that,  with 
the  ischio-rectal  fossa.  At  the  posterior  border  of  the  obturator 
muscle  it  is  joined  by  a  thin  membrane  (fascia  of  the  pyriformis) 
which  is  attached  internally  to  the  sacrum,  and  externally  to  the 
pelvic  fascia  and  the  hip  bone,  and  passes  over  the  sacral  plexus 
and  the  p}Tiformi8  muscle,  but  beneath  the  iliac  vessels,  by 
branches  of  which  it  is  perforated. 

The  term  "  pelvic  "  is  not  always  applied,  as  in  the  previous  Different 
description,  to  the  fascia  between  the  brim  and  outlet  of  the  pilS'to^e 
pelvis,  but  the  name  "  obturator "  is  given  to  the  part  of  it  fascia, 
below  the  recto-vesical  piece.     Those  who  make  this  distinction 
describe  the  pelvic  fascia  as  dividing  into  the  obturator  and  recto- 
vesical at  the  level  of  the  line  mentioned. 

The  recto-vmcal  fascia  may  be  now  seen  in  part ;  but  it  will  Rectft-'^^aSL- 
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attachments  of  it--^ 
-vesical  piiMjc. 
♦  dawn  through  in  fr^Tit 

jehind  at  the  ailicuktiun 
f      The  cxivity  of  the  pelvis  if         .K>ne  has  lieeu  pullecl  away 
niinal  space  (p.  602),  and  v        ,vis,  the  ischial  npine  \iitb  tk 
tlie  tnie  pelvis.  be  cut  off  with  a  bone  forceps : 

Boundaries.  The  space  ,  removwl  by  cutting  throuj^h  thi- 
the  piilvic  bones,  and  *  ^-^iwels  and  nerves  passing  through 
fonn  or  capacity.  ^^  ^nd    any   other   utructure   tluit   may 

Behind  it  is  bor     ••'*' 
pyrifonnis  muscl'        ^/U'rwanls  to  l)e  placed  beneath  the  \x^\'i^. 
iuid  in  front,  b'    ,i^^^,  unKlerately  distendeil  with  air.     Some  tov 
muscles.  .,-^^^  ,j,to  the  rectum,  also  into  the  vagina  if  it  is 

Inferiorb  ^"rTgiid  a  Hmall  piece  is  to  l>e  ])liiced  in  the  iK)ULh 
the  fascip  .V^^  Ixjtween  the  blatlder  and  the  rectum.  AftiT 
IcvatoTP  'V^  thus  niftile  i)rominent,  the  rect«.>-vesic;il  ftu^cia  siwH 
where  •,ll*j'„;iie  should  l>e  raised  with  liook^  whilst  the  levator 
mad       'V^tfV^'iw  muscles  below  it  aiv  cleanetl. 

ii^  flo^inff  tJu  2*t:/rw  bcJotr.  In  addition  U)  the  recto-vesical 
*  ^tft"  fi^l^'*^'^"^  ]>aits  dose  on  each  aidn  the  jH'lvic  cavity 

•  ^*?in  *'**■*  ^^acnim  and  the  jnibic  symphysis. 

^'  ''^nning  behind,  the  Ktudent  will  meet  first  with  the  p^ii- 

P^'       ^  piu«sing  through  tlu?  givat  sacm-sriatic  nutcli,  with  the 

y^j^e»^  ves.'^els  and  nen'c  above  it.      Next  comes  the  cocovgeus 

^^   ijf*'hs  ^*"^^^*  ^'^^'  R"^nll  Kacro-Kciatic  ligament  stretched  Wlween 

^^^  ^  iMhial  Hjiine  imd  the   coccyx  :    f»ne   boitler  of  the  muscle 

jf^hei4  towaiils  the  i)ynformis,  and   the  other   to    the   levator 

gjii,     Jietween  the  u]»per  bonier  of  the  hu*t  musclr  ami  the  pyri- 

!*fonuis  ai-e  ])laced  the  sacml  plexus  of  nerves,  and  tlie  sciatic  and 

pudic  vessels. 

The  givater  ]>art  of  the  rt-.st  of  the  space  is  chwed  by  the 
levat(»r  ani,  which  extends  forwards  from  the  coccygeus  to  the 
posterior  part,  of  the  symphysis  pubii* :  it  unlets  its  fi-llow  iufe- 
riorly,  but  the  musch-s  o!  opposite  sides  are  sejmratiHl  in  frrmt 
by  the  un-thni  and  the  prostate  gland,  and  the  interval  lu-tween 
them  is  closed  by  the  fasi-ia  lining  the  jH-dvis. 

The  coccvcJKrri  miscle  is  flat  and  tiiangular,  and  assists  to 

elos<?  the  outlet  of  the  jnOvis.       It  cirwi:.'?  by  a  narrow  process 

from   the  u]>])«'r  i)ail  of  the  ischial  spim-,  an<l  some  fibres  an? 

attached  to   the  small  sjin-o-sciatic  ligament.     "Widening  as  it 

parses  iijwanls  the  muscle  is  inserted  into  the  side  and  the  cou- 
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^  anterior  surface  of  the  coccyx,  and  into  the  side  of  the  andinser 
-.,  ^    ^  tion. 

'ce  01  the  sacrum. 

T  surface  looks  to  the  pelvis,  and  is  in  contact  with  Connoctiona 

^  ^n  the  left  side  ;  the  opposite  surface  rests  on  the  ^        *^'* 

^  *ic  lij,'ament.     The  upper  or  hinder  border  is  con-  and  borders. 


'* 


Tifonnis  muscle,  only  vessels  and  nerves  inter- 
*:jterior  or  lower  border  is  parallel  with  the 


K.  ^  ^  its  action  with  the  hinder  fibres  of  the  Us6  on  the 

^  ^  ^  **i  will  draw  slightly  forwards  the  coccyx. 

ANI  is  a  thin  flat  muscle,  which  is  attached  ^T^tor 
.le  of  the  pelvis,  and  descends  below  into  the  out- 
%  oaWty,  where   it  joins  its   fellow  and  supports  the  situation. 


r^ 


.rises  anteriorly  by  fleshy  fibres  from  an  oblique  line  above  9^°^ 
^^obturat-or  interaus,  from  the  fascia  on  that  muscle,  and  from  ^^,  and 
4ne  back  of  the  triangular  ligament.     Posteriorly  it  is  attached  SemSrwae^ 
to  the  lower  and  inner  suiface  of  the  ischial  spine.     And  be- 
tween those  two  points  of  bone  the  muscle  takes  origin  from  the 
under  part  of  the  recto-vesical  fascia,  along  the  line  of  the  white 
band  before  alluded  to  (p.    687).     All  the  fibres  are  directed 
downwards  to  the  middle  line,  to  be  iiiserted  after  the  following 
manner : — The  anterior,  the  longest,  descend  by  the  side  of  the  inacrtion 
prostate  and  join,  in  fnmt  of  the  rectum,  with  the  muscle  of  dUiiLeof" 
the  opposite  side  in  the   central  point   of   the  perinaeum  ;  the  ***®  perlnw- 
middle  fibres  blend  with  the  side  of  the  rectum ;  whilst  the 
posterior  meet  the  opjwsite  muscle  behind  the  gut,  and  are  at- 
tached in  part  to  the  side  of  the  coccyx,  as  before  described  in 
the  dissection  of  the  perinaeum  fp.  450). 

The  anterior  fibres  of  the   levator  are  in   contact  with   the  Borders  and 
triangular  perinseal  ligament ;  and  the  posterior  are  parallel  to 
the  coccygeus  muscle.     The  upper  surface  is  contiguous  to  the  surfaces, 
recto-vesical  fascia  and  the  viscera  of  the  pelvis ;  and  the  under 
surface  looks  to  the  perinajum  (ischio-rectal  fossa).      The    two 
muscles,  by  their  union,  fomi  a  fleshy  layer  or  diaphragm  across  J^^^f^^'j^ 
the  outlet  of  the  pelvis,  simihir  to  that  which  separates  the  abdo-  fleshy  dia- 
men  from  the  chest :  this  partition  is  convex  below  and  concave  P**"«f™' 
above,  and  gives  passage  to  the  rectum.     In  front  there  is  an 
interval  between  the  two,  which  allows  the  urethra,  together 
with  the  vagina  in  the  female,  to  pass  from  the  i>elvis. 

The  anterior  part  of  the  muscle  which  descends  by  the  side  Anterior 
of  the  prostate,  and  imites  with  its  fellow  IhiIow  the  membranous  leVSS)?^^. 
part  of  the  urethra,  thus  supporting  that  canal  as  in  a  sling,  is  tatte. 
named  sometimes  levator  seu  compressor  prostaUe, 

Action,  By  the  union  of  the  muscles  of  oj>posite  sides  below  U»«  jn  the 
the  urethra  this  tube  can  be  raised  and  compressed  during  their 
contraction. 
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be  better  displayed  after  the  hip  boDe  has  been  taken  away  for 
the  purpose  of  giving  a  side  view  of  the  pelvis. 

Dissection,  To  obtain  a  side  view  of  the  pelvis  it  will  be  neces- 
sary to  detach  the  left  innominate  bone.  The  pelvic  fascia  is 
first  to  be  separated  from  the  bone  and  the  obturator  muscle,  but 
without  destroying  before  and  behind  the  attachments  of  its 
white  band  marking  the  origin  of  the  recto-vesical  piece. 

The  innominate  bone  is  next  to  be  sawn  through  in  &ont 
rather  external  to  the  symphysis,  and  behind  at  the  articulation 
with  the  sacrum.  After  the  hip  bone  has  been  pulled  away 
somewhat  from  the  rest  of  the  pelvis,  the  ischial  spine  with  the 
pelvic  fascia  attached  to  it  may  be  cut  off  with  a  bone  forceps ; 
and  the  bone  may  be  then  removed  by  cutting  through  the 
pyriformis  muscle,  the  vessels  and  nerves  passing  through 
the  sacro-sciatic  notch,  and  any  other  structure  that  may 
retain  it. 

A  small  block  is  afterwards  to  be  placed  beneath  the  pelvis. 
Sd**^tend  "^^  bladder  is  to  be  moderately  distended  with  air.  Some  tow 
other  parts,  is  to  be  introduced  into  the  rectum,  also  into  the  vagina  if  it  is 
a  female  pelvis  ;  and  a  small  piece  is  to  be  placed  in  the  pouch 
of  the  peritoneum  between  the  bladder  and  the  rectum.  After 
the  viscera  are  thus  made  prominent,  the  recto-vesical  fascia  and 
the  ischial  spine  should  be  raised  with  hooks  whilst  the  levator 
ani  and  coccygeus  muscles  below  it  are  cleaned. 

Parts  cloning  the  pelvis  below.  In  addition  to  the  recto-vesical 
fascia,  the  following  parts  close  on  each  side  the  pelvic  cavity 
between  the  sacrum  and  the  pubic  symphysis. 

Beginning  behind,  the  student  will  meet  first  with  the  pyri- 

fonnis  passing  through  the  great  sacro-sciatic  notch,  with  the 

sacro-sciatic  gluteal  vessels  and  nerve  above  it.     Next  comes  the  coccygeus 

ligaments,     muscle,  with  the  small  sacro-sciatic  ligament  stretched  between 

the  ischial  spine  and  the  coccyx  :    one  border  of  the  muscle 

reaches  towards  the  pyriformis,  and  the  other   to   the  levator 

with  vessels  ^^^*     Between  the  upper  border  of  the  last  muscle  and  the  pyri- 

and  nerves ;  formis  are  placed  the  sacral  plexus  of  nerves,  and  the  sciatic  and 

pudic  vessels. 
by  levator         The  greater  part  of  the  rest  of  the  space  is  closed  by  the 
*°^  levator  ani,  which  extends  forwards  from  the  coccygeus  to  the 

v^fM  F*^    posterior  part  of  the  symphysis  pubis  :  it  meets  its  fellow  infe- 
beiow  the      riorly,  but  the  muscles  of  opposite  sides  are  separated  in  front 
by  the  urethra  and  the  prostate  gland,  and  the  interval  between 
them  is  closed  by  the  fa.scia  lining  the  pelvis. 

The  COCCYGEUS  muscle  is  flat  and  triangular,  and  assists  to 

close  the  outlet  of  the  i>el\is.      It  arises  by  a  narrow  process 

from   the  upper  part  of  the  ischial  spine,  and  some  fibres  are 

attached  to   the  small  sacro-sciatic  ligament.     Widening  as  it 

passes  inwards  the  muscle  \a  iuaerted  into  the  side  and  the  con- 
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tiiraous  anterior  surface  of  the  coccyx,  and  into  the  side  of  the  apdinser 
lower  piece  of  the  sacrum. 

The  inner  siirface  looks  to  the  pelvis,  and  is  in  contact  with  Connections 
the  rectum  on  the  left  side ;  the  opposite  surface  rests  on  the  °       *^* 
small  sacro-sciatic  ligament.     The  upper  or  hinder  border  is  con-  and  boniers. 
tiguous  to  the  pyriformis  muscle,  only  vessels  and  nerves  inter- 
vening ;  and  the  anterior  or  lower  border  is  parallel  with  the 
levator  ani  muscle. 

Action. — Uniting  in  its  action  with  the  hinder  fibres  of  the  Us6  on  the 
levator  ani,  the  muscle  will  draw  slightly  forwards  the  coccyx.      ®***^yx. 

The  LBVATOR  ANI  is  a  thin  flat  muscle,  which  is  attached  i^T^tor 
above  to  the  side  of  the  pelvis,  and  descends  below  into  the  out- 
let of  the  cavity,  where  it  joins  its  fellow  and  supports  the  situation, 
viscera. 

It  arises  anteriorly  by  fleshy  fibres  from  an  oblique  line  above  2SS°fr« 
the  obturator  intemus,  firom  the  fascia  on  that  muscle,  and  from  bone,  and 
the  back  of  the  triangular  ligament     Posteriorly  it  is  attached  S^emSrwar 
to  the  lower  and  inner  siirface  of  the  ischial  spine.     And  be- 
tween those  two  points  of  bone  the  muscle  takes  origin  from  the 
under  part  of  the  recto-vesical  fascia,  along  the  line  of  the  white 
band  before  alluded  to  (p.    587).     All  the  fibres  are  directed 
downwards  to  the  middle  line,  to  be  inserted  after  the  following 
manner : — The  anterior,  the  longest,  descend  by  the  side  of  the  insertion 
prostate  and  join,  in  front  of  the  rectum,  with  the  muscle  of  dio'iLeof 
the  opposite  side  in  the  central  point  of  the  perinaeum ;  the  ***®  porinw- 
middle  fibres  blend  with  the  side  of  the  rectum;  whilst  the 
posterior  meet  the  opposite  muscle  behind  the  gut,  and  are  at- 
tached in  part  to  the  side  of  the  coccyx,  as  before  described  in 
the  dissection  of  the  perinaeum  (p,  450). 

The  anterior  fibres  of  the  levator  are  in  contact  with  the  Borders  and 
triangular  perinaeal  ligament ;  and  the  posterior  are  parallel  to 
the  coccygeus  muscle.     The  upper  surface  is  contiguous  to  the  surfaces, 
recto-vesical  fascia  and  the  viscera  of  the  pelvis ;  and  the  under 
surface  looks  to  the  perinaeum  (ischio-rectal  fossa).      The   two 
muscles,  by  their  union,  form  a  fleshy  layer  or  diaphragm  across  ^^^^^ 
the  outlet  of  the  pelvis,  similar  to  that  which  separates  the  abdo-  fleshy  dia- 
men  from  the  chest :  this  partition  is  convex  below  and  concave  P**"«f™* 
above,  and  gives  passage  to  the  rectum.     In  front  there  is  an 
interval  between  the  two,  which  allows  the  urethra,  together 
with  the  vagina  in  the  female,  to  pass  from  the  pelvis. 

The  anterior  part  of  the  muscle  which  descends  by  the  side  Anterior 
of  the  prostate,  and  imites  with  its  fellow  below  the  membranous  f^JStor™^ 
part  of  the  urethra,  thus  supporting  that  canal  as  in  a  sling,  is  tatw. 
named  sometimes  levator  seu  compressor  prostaUe, 

Action.  By  the  union  of  the  muscles  of  opposite  sides  below  U»«  <»»  t^« 
the  urethra  this  tube  can  be  raised  and  compressed  during  their  *"*   *** 
contraction. 
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Whilst  the  urine  is  flowing  the  fibres  are  passive,  but  towards 
the  end  of  micturition  they  contract  suddenly,  and  help  the  other 
muscles  in  clearing  the  passage. 

As  the  levatores  descend  by  the  side  of  the  yesiculffi  seminales 
and  the  prostate,  they  will  compress  and  evacuate  the  contents 
of  those  viscera. 

The  hindmost  fibres,  which  are  fixed  to  the  coccyx,  will  assist 
the  coccygeus  in  moving  forwards  that  bone. 

Dissection.  The  recto-vesical  fascia  will  be  seen  by  detaching 
the  fleshy  fibres  of  the  levator  ani  at  their  origin,  and  the  coccy- 
geus muscle  from  the  ischial  spine,  and  throwing  both  down- 
wards. The  thin  membrane  descends  to  the  side  of  the  prostate 
gland  and  the  rectum,  and  sends  downwards  sheaths  around 
those  viscera.  To  demonstrate  those  sheaths  one  incision  is  to 
be  made  along  the  prostate,  and  another  along  the  lower  end  of 
the  rectum,  below  the  attachment  of  the  fascia ;  and  the  tubes 
are  to  be  isolated  from  the  viscera. 

The  rect(yvesiccU  fascia  is  derived  from  the  pelvic  fascia  (p.  587) 
and  supports  and  partly  invests  the  viscera  of  the  pelvis.  Arising, 
as  before  said,  on  a  level  with  the  white  band  that  extends  from 
the  pubes  to  the  ischial  spine,  the  fascia  is  directed  inwards  on 
the  levator  ani ;  and  meeting  that  of  the  opposite  side,  forms  a 
partition  across  the  pelvis,  like  that  of  the  levatores  ani,  which  is 
perforated  by  the  urethra  and  the  rectum. 

The  septum  it  forms  is  concave  above  and  convex  below,  and 
divides  the  cavity  of  the  pelvis  from  the  periniBal  space.  It  is 
attached  to,  and  supports  the  viscera  which  pierce  it,  forming  for 
them  ligaments  ;  and  from  the  under  surface  tubes  are  prolonged 
on  the  rectum  and  the  prostate. 

The  sheath  on  the  rectum  incloses  the  lower  four  inches  of 
the  intestine  and  gradually  becomes  very  thin  towards  the  anus  ; 
between  it  and  the  intestine  are  interposed  the  branches  of  the 
upper  haemorrhoidal  vessels  with  a  layer  of  fat. 

On  the  prostate  the  sheath  is  thinner  than  on  the  rectum,  and  is 
continued  forwards  to  the  apex  of  that  body,  where  it  blends  with 
the  triangular  ligament  of  the  urethra :  it  is  separated  from  the 
capsule  of  the  prostate  by  a  plexus  of  veins  and  some  small 
arteries. 

In  the  female  the  fascia  has  much  the  same  arrangement  as  in 
the  male  ;  but  the  vagina,  instead  of  the  prostate,  perforates  the 
membrane,  and  receives  a  tube  from  it. 

The  true  ligaments  of  the  bladder  are  two  on  each  side,  anterior 
and  lateral,  and  are  parts  of  the  recto-vesical  fascia. 

The  anterior  reaches  from  the  posterior  part  of  the  pubes  to 
the  upper  surface  of  the  prostate,  and  the  neck  of  the  bladdoar  ;*  it 
is  a  narrow  white  band,  and  encloses  some  muscular  fibres  of  the 
bladder.     Between  the   ligaments  of  opposite  sides,  the  xecto- 
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vesical  fascia  dips  down  to  reach  the  apex  of  the  prostate  and 
the  triangular  ligament,  and  closes  the  pelvis  between  the  leva- 
tores  ani. 

The  lateral  ligament  is  a  piece  of  the  same  fascia,  which  is  and  uteral 
fixed  to  the  lateral  part  of  the  prostate  gland,  at  the  upper  bladder, 
border,  and  farther  back  to  the  side  of  the  bladder  close  above 
the  vesicula  seminal  is  :  from  this  part  of  the  fascia  an  oflEset  is 
continued  inwards  around  the  vesicida  seminalis,  so  as  to  join  a 
like  piece  from  the  other  side  and  fonn  a  sheath  for  both  those 
bodies.  * 

There  are  other  ligaments  of  the  bladder  (false  ligaments),  ^^^^'?* 
which  are  derived  from  the  peritoneum  investing  it,  and  will  be  bladder, 
described  in  the  following  section. 

Ligament  of  the  rectum.  Attached  to  the  rectum  on  each  side  Ligament 
is  a  strong  wide  piece  of  the  fascia,  which  is  connected  exter-  °  ^^^  ^*°^ 
nally  to  the  ischicd  part  of  the  hip  bone,  and  supports  that  viscus 
like  the  bladder.     The  term  ligament  might  be  appropriately 
applied  to  it. 


Section  II. 
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Directions,  If  the  student  should  be  dissecting  a  female  pelvis, 
he  will  find  the  description  of  it  at  page  599. 

Contents  and  position.  The  viscera  in  the  cavity  of  the  male  Contents  of 
pelvis  are  the  lower  end  of  the  large  intestine  (rectum) ;  the     *  ^ 
bladder  with  its  excretor}'  tube — ^the  urethra  ;    together  with 
some  generative   organs,  viz.   the  seminal  canals  and  vesicles. 
These  have  the  following  relative  situation  : — 

The  rectum  is  behind  all,  and  takes  a  curved  course,  with  the  Outline  of 
convexity  backwards,  along  the  front  of  the  sacrum  and  the^^'^" 
coccyx.  The  bladder  is  placed  in  the  concavity  of  the  rectum, 
its  neck  being  surrounded  by  the  prostate  gland ;  and  the 
urethra  curves  forwards  from  it  above  the  tube  of  the  intestine. 
Beneath  the  bladder — ^between  it  and  the  rectum — are  the  little 
seminal  sacs  with  the  vasa  deferentia  (fig.  105).  Some  of  these 
organs  are  partly  surrounded  by  the  peritoneum. 

Dissection,  All  the  rectovesical   fascia,   except   the   anterior  Take  awav 
ligament  of  the  bladder  (fig.  105,  •)  may  be  taken  from  the  ^^ 
viscera.     The  obliterated  remnant  of  the  internal  iliac  artery  m^- 
(hypogastric)  should  be  next  followed  forwards  along  the  bladder 
from  the  back  of  the  pelvis  ;  but  the  other  branches  of  the  same 
artery  to  the  lower  limb  have  been  already  removed.     When  the 
fat  and  the  vessels  have  been  cleared  away,  the  pouch  of  the 
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peritoneutii,  in  which  tow  haa  been  placed,  will  be  biouglit  Into 
view,  with  the  ureter  paasing  to  the  bladder. 
ThaisT«Bi       The  part  of  the  lilodder  below  the  peritoueiun  is  to  be  now 


deaned,  and  the  tas  deferens,  whioh  lies  on  the  lateral  aspect  of 
the  vificus,  IB  to  be  followed  down  to  its  seminal  sac 
^^^^^™-       Take  away  with  care  the  remains  of  the  sheaths  of  the  proa 
vsdcuia.       tate  and  vesicnla  seinuialis,  defining  at  the  same  tune  the  ia>> 

deferens  inside  the  latter 
Cle"  Lastly,  the  laier  of  fascia  la  to  be  removed  from  the  part  of 

the  rectum  below  the  pentoneiun,  but  the  branches  to  the  gut 
from  the  inferior  mesenteric  artery  are  to  be  preserved 

If  the  bladder  has  beuome  floicid,  fill  it  moderately  with  air, 
in  order  that  its  connections  may  be  afterwards  studied. 
TheperiUi-         T^^  periton^im  does  not  envelop  the  viscera  of  the  pelvis  bo 
I**"™  completely  as  tliose  of  the  upper  part  of  the  abdomen. 

After  partly  surrounding  the  upper  portion  of  the  rectnm,  and 


isTtl^tlia 


*  Side  view  of  the  male  pelvig  (Qniin's  Arteries). — (.  Rectnm.  a. 
Bladder,  u.  Ureter ;  and  (.  Anterior  ligament,  p.  Proetate,  e.  Uem- 
branous  part  of  the  urethra,  t.  Bulb  of  the  nrethnw  d.  Cnia  penis  cut 
r.  Veeicuia  BetuiDnlis  (left).  i.  Vaa  deferens  el  the  same  side  (cntl.  /. 
Cowper'B  gland,  n.  Ischial  spine  of  the  left  hip  bone  sawn  off  with  the 
MCro-BCiatic  ligament  r  Pelvic  part  of  the  peritonenm.  r*.  Secto- 
veucal  pooch. 
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fixing  it  by  a  process — ineso^ectum,  the  membrane  can  be  traced 
to  the  back  of  the  bladder,  where  it  projects,  for  some  way  be- 
tween this  viscus  and  the  rectum,  forming  the  recto-vesical  pouch. 
On  each  side  of  the  rectum  the  serous  membrane  is  arrested  by 
the  internal  iliac  artery,  and  gives  rise  to  a  fold,  the  posterior 
ligament  of  the  bladder. 

Tracing  the  peritoneum  upwardi  on  the  bladder,  the  student  and  partly 
will  find  it  covering  all  the  posterior  surface ;  and  clothing  the  ^®  oi^«icr, 
posterior  part  of  each  lateral  region  as  far  forwards  as  the  oblite- 
rated hypogastric  artery,  but*  at  that  vessel  it  is  reflected  from 
the  sides  and  summit  of  the  bladder  to  the  wall  of  the  pelvis  and 
abdomen.     All  the  anterior  surface  of  the  bladder  is  therefore  leaving 
uncovered  by  peritoneum ;  and  when  the  bladder  is  distended  it  1*^°*  ^^^ 
rises  above  the  pubes  so  as  to  allow  of  its  being  punctured  in  uncovered, 
front  without  injury  to  the  serous  membrane. 

The  reeUMjesical  pouch  (fig.  105,  r)  is  wide  behind,  where  it  cor-  Pouchbo- 
responds  with  the  interval   between  the  iliac  arteries,  and  is  ^'^tum^and 
narrow  in  front  between  the  rectum  and  the  bladder,     Ante-  bladder, 
riorly  it  extends  into  the  interval  between  the  vesiculcB  semi-  Extent  and 
nales,  reaching  sometimes  the  prostate  gland ;    it  ends  usually  from^he 
about  one  inch  and  a  half  from  the  tip  of  the  coccyx.     The  dis-  *^^  ^"T- 
tance  of  the  pouch  from  the  anus  is  commonly  about  four  inches ; 
but  it  will  vary  with  the  state  of  the  bladder,  for  if  this  viscus 
is  distended  the  peritoneum  will  be  raised  with  it,  and  removed 
farther  from  the  end  of  the  intestine. 

False  ligaments  of  the  bladder.   Where  the  peritoneum  is  re-  False  lifja- 
flected  from  the  bladder  to  the  wall  of  the  cavity,  it  gives  rise  to  S^biadder, 
a  wide  piece  of  membrane  which  constitutes  the  false  ligaments  viz.,— 
of  that  viscus,  though  without  any  subdivision  of  it  into  parts. 
These  are  five  in  number  : — ^two  posterior,  two  lateral,  and  one 
superior. 

The  posterior  ligament  (one  on  each  side)  reaches  from  the  two  poete- 
back  of  the  pelvis  to  the  bladder,  and  contains  the  obliterated  ^^'* 
hypogastric  artery,   the  ureter,   and   some  vessels  and   nerves. 
Between  these  is  the  hollow  of  the  recto-vesical  pouch. 

The  lateral  ligamentj  also  one  on  a  side,  the  widest,  is  re-  two  lateral, 
fleeted  from  the  side  of  the  bladder  to  the  iliac-fossa  and  the  wall 
of  the  pelvis.     Along  its  line  of  attachment  to  the  bladder  is  the 
obliterated  hypogastric  artery. 

The  superior  ligament  is  prolonged  from  the  upper  part  of  the 
bladder  to  the  abdominal  wall,  along  the  remains  of  the  oblite-  and  one 
rated  hypogastric  vessel.  superior. 

The  RECTUM,  or  the  lower  part  of  the  great  intestine,  extends  Extent  of 
from  the  articulation  between  the  sacrum  and  the  left  hip  bone  ****  f©©*^", 
to  the  anus,  and  is  kept  in  place  by  the  peritoneum  and  the 
recto-vesical  fascia.     The  intestine  is  about  eight  inches  long,  length, 
and  has  a  winding  course,  for  it  follows  the  curve  of  the  sacrum 
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in  front. 
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and  coccyx :  it  is  divided  into  three  parts — ^upper,  middle,  and 
lower. 

The  upper  part,  longer  than  the  others,  extends  obliquely  fix)m 
the  sacro-iliac  articulation  to  the  centre  of  the  third  piece  of  the 

moet  cover-  sacrum.     Surrounded  almost  entirely  by  the  peritoneum  which 

toneum?  forms  the  meso-rectum  behind  it,  it  lies  against  the  sacrum,  and 
on  the  pyriformis  muscle  and  the  sacral  plexus  of  the  left  side. 
In  contact  with  it  on  the  left  are  the  branches  of  the  internal 
iliac  artery,  and  the  left  ureter.  In  some  bodies  this  part  of  the 
intestine  is  much  curved  to  the  right  side.* 

Middle  piece  The  middle  piece  lies  beneath  the  bladder,  and  reaches  to  the 
tip  of  the  coccyx :  it  is  about  three  inches  in  length,  and  is 
covered  at  the  upper  part  by  peritoneum  on  the  front  and  sides, 

only  covered  but  only  in  front  at  the  lower  part.  Resting  on  it  is  the  lower 
or  triangular  part  of  the  bladder,  with  the  vesiculas  seminales  and 
vasa  deferentia ;  and  behind  it  are  the  sacrum  and  coccyx*  On 
each  side  is  the  coccygeus  muscle. 

LastpieeeU  The  lotoer  part  is  about  an  inch  and  a  half  in  length,  and  is 
curved  from  the  tip  of  the  coccyx  to  the  anus  :  at  first  it  is  much 
dilated,  but  at  the  anus  it  is  contracted.  This  end  of  the  in- 
testine is  without  peritoneal  covering,  and  is  supported  by  the 
lower  part  of  the  triangular  ligament  of  the  urethra,  and  by  the 
levatores  ani  muscles. 

Above  the  extremity  of  the  rectum  (in  this  position  of  the 
body)  are  the  prostate,  the  membranous  part  of  the  urethra,  and 
the  bulb  of  the  corpus  spongiosum  urethra? ;  but  as  the  gut 
recedes  gradually  from  the  urethra  there  is  an  angular  interval 
left  between  the  two.  The  levatores  ani  muscles  descend  on  its 
sides,  and  unite  beneath  it,  supporting  it  in  a  sling ;  and  the 
sphincter  muscles  surround  the  aperture.  Sometimes  the  end 
of  the  intestine  within  the  anus  is  very  much  enlarged,  espe- 
cially in  women  and  old  men  ;  and  in  that  condition  it  rises  up 
in  the  male  on  each  side  of  the  prostate. 

The  URINARY  BLADDER  (vesica  urinaria)  is  situate  in  the  fore 
part  of  the  pelvis  (fig.  105,  a),  and  is  the  receptacle  for  the  fluid 
secreted  by  the  kidneys. 

When  the  bladder  is  contracted  it  is  of  a  triangular  form,  and 
lies  within  the  pelvis  against  the  anterior  wall  of  the  cavity ;  but 

and  project*  when  distended  it  becomes  of  a  conical  shape,  with  the  larger 

lull.  P^rt  directed  towards  the  rectum,  and  the  apex  to  the  abdominal 
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*  In  the  dissecting-room  of  the  College  in  one  Winter  (1854 — 1855> 
I  saw  three  examples  of  the  rectum  being  placed  on  the  right  side  of 
the  sacrum.  In  two  bodies  the  lower  end  of  the  left  colon  crossed  the 
spine  at  the  top  of  the  sacrum,  and  the  rectum  descended  through  the 
pelvis,  on  the  right  of  the  middle  line,  to  the  end  of  the  coccyx.  In 
the  third  the  large  intestine  cro^wd  the  spine  twice,  once  at  the  top  of  the 
^acnun,  and  again  about  the  middle  of  that  bone. 
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wall.     In  great  distension  during  life  it  is  slightly  curved  over 
the  anterior  part  of  the  pelvis  as  it  projects  beyond  the  bone. 

If  a  line  through  its  centre  were  prolonged,  it  would  touch  Axia. 
the  abdominal  wall  somewhere  (according  to  the  distension)  be- 
tween the  umbilicus  and  the  pubes  anteriorly,  and  the  end  of 
the  sacrum  or  the  coccyx  posteriorly. 

The  organ  is  maintained  in  position  by  the  recto-vesical  fascia 
and  the  peritoneimi,  which  form  its  ligaments  (p.  590).     For 
the  purpose  of  studying  its  connections  the  bladder  is  divided  Diviaions, 
into  the  following  parts  : — a  summit  and  base,  and  a  body  and 
neck. 

The  summit  or  apex  of  the  bladder  is  rounded  when  mode-  Apex  has 
rately  full,  and  from  its  anterior  part  three  ligamentous  cords  ^ 
are  prolonged  to  the  umbilicus ;  the  central  one  of  these  is  the 
remains  of  the  urachus  ;  and  the  two  lateral  are  formed  by  the 
obliterated  hypogastric  arteries.  If  the  bladder  is  distended  the 
apex  is  above,  but  otherwise  below  the  pubes.  All  the  surface 
behind  the  obliterated  vessels  is  covered  by  peritoneum. 

The  base  (fundus)  is  large,  and  rests  on  the  middle  piece  of  Baae 
the  rectum.     In  the  state  of  emptiness  of  the  bladder  the  base  is 
scarcely  prominent ;  but  in  distension  of  the  viscus,  it  extends  altera  in 
lower,  and  becomes  widened.     Connected  with  the  under  part  **^P®  • 
of  the  bladder  are  the  vesiculae  seminales  and  the  vasa  deferentia ;  pftrt«  io  ,. 
and  between  these  is  a  triangular  space,  from  which  the  perito-  it. 
Ileum  is  partly  absent. 

Surfaces  of  the  body.  The  anterior  part  of  the  bladder  is  in  Surfaces ; 
contact  with  the  posterior  surface  of  the  symphysis  pubis,  and  with  *"*®^*"' 
the  lower  part  of  the  abdominal  wall  if  it  is  distended,  and  is 
altogether  free  from  peritoneum ;  whilst  the  posterior  surface  is  and  poa- 
entirely  covered  by  the  serous  membrane,  and  is  touched  often 
by  the  small  intestine. 

Extending  along  the  upper  part  of  each  lateral  region  is  the  lateral 
obliterated  hypogastric  vessel ;  and  running  down  behind  this  is  "***■*•<»• 
the  vas  deferens,  which  passes  internal  to  the  ureter.     Near  the 
imder  part  the  ureter  enters  the  bladder.     All  the  side  of  the 
bladder  behind  the  hypogastric  vessel  is  covered  by  peritoneum, 
but  the  rest  is  uncovered. 

The  neck  (cervix)  is  the  narrow  anterior  part  of  the  bladder  Neck, 
that  joins  the  urethra  :  in  the  state  of  contraction  it  is  the  lowest 
part  of  the  bladder,  but  in  that  of  distension  it  is  above  the 
level  of  the  fundus.     It  is  surrounded  by  the  prostate  gland. 

The  position  of  the  bladder  in  the  pelvi«,  and  the  form,  are  not  Pbmtion  in 
the  same  in  early  life  as  in  the  adult.     For  in  the  child  this  ^^h  ageT*^' 
viscus  rises  above  the  brim  of  the  pelvis  into  the  hypogastric 
region  of  the  abdomen,  and  the  cervix  is  the  lowest  part.     But 
in  the  adult  the  bladder  is  contained  within  the  space  enclosed 
by  the  pelvic  bones,  and  the  l>u8e  or  fundus  projects  inferioxly. 

Q  Q  2 
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The  ureter  lies  in  the  posterior  ligament  of  the  bladder,  after 
crossing  the  common  or  the  external  iliac  artery,  and  forms  an 
arch  below  the  level  of  the  obliterated  hypogastric  vessel ;  it 
reaches  forwards  to  enter  the  bladder  near  the  lower  part,  and 
somewhat  on  the  side,  at  the  distance  of  one  inch  and  a  half  or 
two  inches  from  the  prostate  gland. 

The  PROSTATE  GLAND  (fig.  92,  p)  surroiinds  the  neck  of  the 
bladder.  It  is  placed  about  an  inch  below  the  level  of  the  sym- 
physis pubis,  and  is  supported  by  the  rectum.  Its  shape  is 
conical  with  the  base  turned  backwards,  and  its  size  equals 
nearly  that  of  a  large  chesnut.  In  the  present  position  of  the 
pelvis,  a  line  from  the  apex  through  the  middle  of  the  gland 
would  be  directed  obliquely  backwards  and  downwards  towards 
the  end  of  the  sacrum  ;  but  in  the  erect  state  of  the  body,  upwards 
and  backwards  from  the  triangular  ligament. 

The  upper  surface  is  about  an  inch  below  the  symphysis  pubis, 
and  is  connected  to  it  by  the  anterior  ligaments  of  the  bladder. 
On  this  surface  are  branches  of  the  dorsal  vein  of  the  penis. 

The  under  surface  has  the  greatest  extent,  and  is  contiguous  to 
the  rectum  ;  this  is  the  part  that  is  felt  by  the  finger  introduced 
into  the  bowel  through  the  anus. 

The  apex  touches  the  posterior  layer  of  the  triangular  liga- 
ment ;  and  the  base  surrounds  the  neck  of  the  bladder,  and  the 
vesiculaj  seminales  with  the  vasa  deferentia,  limiting  with  these 
the  triangular  space  at  the  fundus  of  the  bladder. 

The  prostate  is  enveloped  by  a  sheath  obtained  from  the  recto- 
vesical fascia  (]j.  590),  and  a  plexus  of  veins  (prostatic)  surrounds 
it.  Through  the  middle  of  the  gland  the  urethra  takes  its  course 
to  the  penis  ;  and  the  ejaculatory  ducts  pierce  it  obliquely  t<» 
open  into  the  urethra.  The  size  of  the  prostate  alters  much 
with  increasing  age,  and  in  old  people  it  may  acquire  a  consider- 
able magnitude. 

The  VESicDLiE  SEMINALES  (fig.  105,  v)  are  two  small  saccu- 
lated bodies,  each  about  two  inches  long,  between  the  under  part 
of  the  bladder  and  the  rectum.  Each  is  pyramidal  in  form, 
and  has  the  larger  end  turned  backwards  towards  the  ureter, 
whilst  the  smaller  is  surrounded  by  the  prostate.  Along  the 
inner  side  is  the  vas  deferens.  At  the  prostate  gland  the  vesi- 
cuIbb  approach  one  another,  only  the  vasa  deferentia  intervening  ; 
but  farther  backwards  they  diverge,  and  enclose  with  the  pouch 
of  the  peritoneum  a  triangular  space  at  the  under  aspect  of  the 
bladder.  The  vesicuke  are  contained  in  a  membranous  sheath, 
which  is  derived  from  the  recto-vesical  fascia,  and  is  lined  by 
involuntary  muscular  fibres. 

The  VAS  DEFERENS  or  the  excretory  duct  of  the  testis  (fig.  106, 
t)  in  its  course  to  the  urethra  enters  the  abdomen  by  the  internal 
abdominal  ring ;  and  crossing  the  obliterated  hypogastric  arteiy, 
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is  directed  inwards  along  the  side  and  under  part  of  the  bladder  course ; 
to  the  base  of  the  prostate,  where  it  forms  the  common  ejacu- 
latory  duct  by  joining  with  the  duct  from  the  vesicula  seminalis. 
The  position  of  this  tube  to  the  external  iliac  artery  has  been  "J^^tos^^th 
noticed ;  on  the  bladder  it  may  be  seen  to  pass  internal  to  the  vesicula. 
ureter  and  the  vesicula  of  the  same  side.     By  the  side  of  the 
vesicula  the  duct  is  much  enlarged,  and  is  sacculated. 

The   URETHRA  is  the  excretory  passage  for  the  urine  and  The 
semen  (fig.  105),  and  reaches  from  the  bladder  to  the  end  of  the  ^^    "* ' 
penis.     In  length  it  measures  about  eight  inches,  and  it  presents  length ; 
one  or  two  curves  according  to  the  state  of  the  penis.     At  first  curved 
the  canal  is  directed  forwards  through  the  triangular  ligament  of  Jheconh*^  *** 
the  perinaBum  to  the  body  of  the  penis,  forming  a  large  curve  ditionof 
with  the  concavity  to  the  pubes.     Thence  to  its  teimination  the     ®  P°"  *  • 
urethra  is  applied  to  the  penis ;  and  whilst  this  body  remains 
j>endent  the  canal  forms  a  second  bend  with  the  concavity  down- 
wards, but  if  the  penis  is  raised  it  makes  but  one  curve  through- 
out.     The  canal  is  divided  into  three  parts,  prostatic,  mem- its  divialoniL 
branous,  and  spongy. 

The  prostatic  part  (fig.  105,2?)  is  contained  in  the  prostate  Proetatic 
gland,  and  receives  its  name  from  that  circumstance.     Its  length 
is  about  one  inch  and  a  quarter,  and  in  the  erect  posture  it  is 
inclined  downwards  to  the  triangular  perinsoal  ligament.      Its 
connections  are  the  same  as  those  of  the  gland  (p.  696). 

The  membranous  part  (fig.  105,  c)  is  about  three  quarters  of  an  Membra- 
inch  long,  and  intervenes  between  the  apex  of  the  prostate  and  °**"*' 
the  front  of  the  perinaeal  triangular  ligament.  It  slants  down- 
wards in  the  erect  posture  to  the  fore  part  of  the  triangular 
ligament ;  and  as  the  bulb  of  the  next  portion  of  the  urethral 
tube  is  directed  backwards  below  it,  the  under  part  measures 
only  half  an  inch. 

Surrounding   it  are  the   muscular  fibres  of  the  constrictor  Connec- 
urethrae ;    and    close   below  it   are  Cowper's  glands  with  the 
rectum.     This  division  of  the  urethra  is  the  weakest ;  but  it  is 
supported  by  the  triangular  ligament. 

The  spongy  part  is  so  named  from  its  being  surroimded  by  a  Spongy, 
cellular  and  vascular  structure.  It  is  applied  to  and  assists  to 
form  the  body  of  the  penis,  and  terminates  anteriorly  in  the 
orifice  named  meatus  urinarius  in  the  end  of  the  glans.  It  is 
the  longest  part  of  the  urethra,  and  measures  about  six  inches. 
At  its  commencement  this  division  of  the  excretory  canal  is 
surrounded  for  two  inches  by  the  ejaculator  urinss  muscle. 

The  curve  of  the  urethra  is  the  fixed  bend  at  the  inner  ex-  Fixed  curve 
tremity,  which  lies  below  the  pubes.    It  extends  from  the  bladder 
to  an  inch  and  a  half  in  front  of  the  triangular  ligament,  and  *^^° 
consists  of  the  prostatic  and  membranous  portions  with  a  fourth 
of  the  spongy  part.     Its  convexity,  which  is  turned  dowirwaida^T^t2Sw<u 
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is  greatest  at  the  fore  part  of  the  triangular  ligament  in  the 
erect  posture :  and  from  this  point  it  carves  up  and  back  to  the 
bladder,  and  up  anteriorly  to  the  penis. 

It  is  surrounded  by  voluntary  and  involuntary  muscular 
fibres :  thus,  behind  the  ligament,  by  the  involuntary  muscular 
tissue  of  the  prostate  ;  within  the  ligament  by  the  voluntary 
constrictor  urethrsB,  with  a  thin  involuntary  layer  inside  it ;  and 
before  the  ligament  by  the  voluntary  ejaculator  urinae. 

Its  size  is  smallest  where  the  tube  pierces  the  perinaBal  liga- 
ment, and  lies  between  the  layers ;  and  is  largest  in  the  middle 
of  the  prostatic  part. 

Dissection,  All  the  tegumentary  covering  of  the  penis  may  be 
removed,  to  see  the  component  parts  of  that  body ;  and  after  its 
removal  the  tpongy  part  of  the  urethra  will  be  better  seen. 

The  PENIS  is  attached  to  the  fore  part  of  the  pelvis,  and  hangs 
in  front  of  the  scrotum.  It  is  constructed  of  two  firm  fibrous 
bodies  named  corpora  cavernosa,  which  are  filled  with  a  plexus 
of  vessels,  and  fonn  the  principed  part  of  the  organ.  Below 
these  is  a  soft  spongy  substance  (corpus  spongiosum)  which  sur- 
rounds the  urethra,  and  forms  the  head  or  the  glans  penis.  The 
tegumentary  investment,  which  covers  the  whole,  is  noticed  at 
p.  471. 

The  body  of  the  penis  is  grooved  above  and  below  along  the 
middle  line,  and  is  covered  anteriorly  by  the  glans  penis  ;  along 
its  under  surface  the  urethra  is  conducted.  Besides  the  attach- 
ment of  the  corpora  cavernosa  to  the  bone,  the  body  of  the  penis 
is  connected  with  the  front  of  the  symphysis  pubis  by  the  sus- 
pensory ligament. 

The  corpus  sporigiosum  urethrw  encloses  the  urethral  canal  in 

spungiosum  f^^^^  ^f  ^jj^  triangular  ligament,  and  forms  the  head  of  the  penis. 

It  is  a  vascular  and  erectile  texture,  like  the  corpora  cavernosa,  but 

surrounds     is  much  less  strong.    Commencing  posteriorly  by  a  dilated  part — 

wUskito    *^^  bulb,  it  extends  forwards  aroimd  the  urethra  to  the  extremity 

of  the  penis,  where  it  swells  out  into  the  conical  glans  penis. 

The  buW  (fig.  105,  e)  is  directed  backwards  slightly  below  the 
membranous  part  of  the  urethra,  and  is  fixed  by  fibrous  tissue 
to  the  front  of  the  triangular  ligament.  The  ejaculator  urin£e 
muscles  cover  it.  This  enlargement  presents  usually  a  central 
depression,  with  a  bulging  on  each  side,  and  is  subdivided  into 
two  lobes. 

The  glans  penis  is  somewhat  conical  in  form,  and  covers  the 
tnmcated  end  of  the  corpora  cavernosa.  Its  base  is  directed 
backwards,  and  is  marked  by  a  slightly  prominent  border — the 
corona  glanclis  ;  it  is  also  sloped  obliquely  along  the  imder  aspect, 
from  the  apex  to  the  base.  In  the  apex  is  a  vertical  slit,  in 
which  the  urethral  canal  terminates ;  and  below  that  aperture  is 
an  excavation  which  containB  t\i^  fesaiUTCL  i^te^utiL 
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Section  III. 


CONNECTIONS   OF  THE  VISCERA  IN  THE  FEMALE. 

In  the  pelvis  of  the  female  are  contained  the  lower  end  of  the  contenta  of 
intestinal  tube,  and  the  bladder  and  the  urethra,  as  in  the  male ;  JJ^jvJj™*^® 
but  there  are  in  addition  the  generative  organs,  viz.,  the  uterus 
with  its  accessories,  and  the  vagina. 

Position,  The  rectum  is  posterior  to  the  rest  as  in  the  male  and  their 
pelvis,  and  forms  a  like  curve.  In  the  concavity  of  the  bent  ■**"*^*'°' 
intestine  lie  the  uterus  with  its  appendages,  and  the  tube  of  the 
vagina.  And  in  front  of  all  are  the  bladder  and  the  urethral 
canal.  There  are  three  tubes  connected  with  the  viscera  in  this 
sex ;  and  all  are  directed  forwards,  one  above  another,  to  the 
surface,  viz.,  the  tube  of  the  urethra,  of  the  vagina,  and  of  the 
rectum. 

Directions,  The  description  in  Section  I.   (p.  586)  must  be  Use  descrip-'; 
used  for  instructions  respecting  the  removal  of  the  innominate  ^Su  ™'^* 
bone ;  for  the  anatomy  of  the  fasciae ;  and  for  the  muscles  of  the 
outlet  of  the  pelvis. 

After  the  student  has  learnt  the  fasciae  and  the  muscles,  which 
are  nearly  alike  in  both  sexes,  he  may  make  the  following  special 
dissection  of  the  viscera  of  the  female  pelvis. 

Dissection,  On  taking  away  the  recto-vesical  fascia  and  much  Then  cieiui 
fat,  the  viscera  will  come  into  view.     To  maintain  the  position  of  thefemSe 
of  the  uterus,  raise  it  up  with  a  piece  of  string  passed  through  P«ivi»- 
the  upper  part.    The  reflections  of  the  peritoneum  on  the  viscera 
are  to  be  preserved ;  and  a  piece  of  cotton  wool  is  to  be  placed 
between  the  rectum  and  the  uterus. 

The  obliterated  part  of  the  internal  iliac  artery  is  to  be  fol-  Diiwect  vcs- 
lowed  on  the  bladder ;  and  the  ureter  is  to  be  traced  forwards 
by  the  side  of  the  uterus  to  the  bladder. 

Afterwards  the  urethra,  the  vagina,  and  the  rectum  are  to  be  isolate 
cleaned  and  partly  separated  from  one  another  at  the  anterior 
part  of  the  pelvis ;  but  the  arteries  on  the  rectum  are  to  be 
preserved. 

The  peritoneum  gives  a  partial  covering  to  the  viscera,  as  in  Reflection* 
the  male  pelvis.  Investing  the  upper  part  of  the  rectum,  and  Jo^^'" 
forming  behind  it  the  meso-rectum,  the  membrane  is  continued 
for  a  short  distance  on  the  front  of  the  intestine  to  the  posterior 
part  of  the  vagina,  and  the  back  of  the  uterus ;  in  the  female 
the  pouch  between  the  rectum  and  bladder  is  small,  because  the 
vagina  intervenes  between  the  two,  and  arrests  so  to  express  it, 
the  passing  forwards  of  the  peritoneum. 

It  covers  the  posterior,  and  the  greater  part  of  the  anterior  sur-  Folds  or 
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face  of  the  utenis,  and  can  he  traced  to  the  bladder  without  again 
touching  the  vagina.  On  each  side  of  the  utenis  it  forms  a  wide 
fold  (broad  ligament),  which  attaches  that  viscus  to  the  wall  of 
the  abdomen. 

As  the  peritoneum  is  followed  upwards  it  will  be  found  to 
cover  the  posterior  surface  of  the  bladder,  and  the  lateral  part 
behind  the  position  of  the  obliterated  hypogastric  artery. 

In  the  pelvis  the  serous  membrane  forms  the  following  liga- 
ments for  the  uterus  and  bladder. 

The  broad  ligament  of  the  uterus  passes  from  the  side  of  the 
uterus  to  the  wall  of  the  abdomen,  and  supports  that  organ  in 
the  cavity  of  the  pelvis.  By  its  position  across  the  pelvis,  it 
divides  the  cavity  into  an  anterior  and  a  posterior  poition  :  in 
the  fonner  are  placed  the  bladder,  urethra,  and  vagina ;  in  the 
latter  the  upper  part  of  the  rectum,  and  the  small  intestine  when 
it  reaches  the  pelvis. 

Each  ligament  shows  traces  of  a  subdivision  into  three  pieces, 
corresponding  vdth.  the  bodies  contained  between  its  two  layers. 
Thus  there  is  a  posterior  piece  belonging  to  the  ovary  and  its 
ligament ;  an  anterior,  near  the  upper  part,  which  is  appropriatetl 
to  the  round  ligament ;  and  a  middle  piece,  the  highest  of  all, 
surrounds  the  Fallopian  tube.  It  is  at  the  free  extremity  of  the 
Fallopian  tube  that  the  peritoneum  is  continuous  with  a  mucous 
membrane. 

Anterior  and  jiosterior  ligaments  of  the  utenis.  As  the  perito- 
neum is  reflected  from  the  rectum  to  the  uterus,  and  from  the 
uterus  to  the  bladder,  it  forms  two  anterior  and  two  posterior 
folds  or  ligaments,  one  on  each  side.  The  anterior  or  vesico- 
uterine pair  is  smaller  than  the  posterior  or  recto-^iterine. 

The  recto-uterine  pouch  corresponds  with  the  recto- vesical  in 
the  male.  On  each  side  it  is  bounded  by  the  obliterated  hypo- 
gastric artery  and  the  ureter  :  and  below  it  reaches  beyond  the 
uterus,  so  as  to  touch  the  back  of  the  vagina. 

The  false  ligaments  of  the  bladder  are  the  same  as  in  the  male. 


bladd^r^  ^*  ^^^  ^^^  ^^^  ^  number,  viz.  two  posterior,  two  lateral,  and  a 
superior :  they  are  all  blended  in  one  large  piece  of  peritoneum 
that  reaches  from  the  bladder  to  the  side  and  front  of  the  pehds. 
In  the  female  the  posterior  ligament,  containing  the  ureter  and 
the  vessels  of  the  bladder,  is  less  marked  than  in  the  male, 
because  the  uterus  intervenes  and  pushes  aside  the  vessels. 

The  RECTUM  is  not  so  curved  in  the  female  as  in  the  male, 
and  is  generally  larger.  Descending  along  the  middle  of  the 
sacrum  and  coccyx  to  the  anus,  the  intestine  is  divided  into 
tliree  parts  : — 

The  first  part  ends  over  the  third  piece  of  the  sacrum,  and  is 
enveloped  by  the  peritoneum,  except  posteriorly  :  its  connections 
are  similar  to  those  oi*  the  tccIwhi  in  the  male. 
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The  middle  part  reaches  to  the  tip  of  the  coccyx,  and  has  the  middle, 
vagina  above  and  in  contact  with  it.     The  peritoneum  extends 
on  the  front  for  a  short  distance. 

The  hwer  part  curves  to  the  anus  away  from  the  vagina  so  a^cl  lower 
as  to  leave  between  the  two  a  space  which  corresponds,  on  the  ^^'^^ 
surface  of  the  body,  with  the  part  of  the  perinseum  between  the 
anus  and  the  vulva.      The  levatores  ani  are  on  the  sides,  and 
unite  l>elow  it,  and  the  sphincter  muscles  surround  the  extremity. 

The  UTERUS  is  somewhat  conical  in  shape,  and  is  flattened  uterus; 
from  before  backwards.     Unless  enlarged,  it  lies  below  the  brim  g^t'Soon^ 
of  the  pelvis  between  the  bladder  and  the  rectum;  and  it  is 
retained  in  place  by  the  l)road  and  other  ligaments.     Its  wider 
end  is  free  and  placed  upwards,  and  the  lower  end  communicates 
with  the  vagina. 

This  viscus  is  directed  forwards,  so  that  its  position  is  oblique  Position  u* 
in  the  cavity  of  the  pelvis  ;  and  a  line  through  its  centre  would  poivis. 
correspond  with  the  axis  of  the  inlet  of  the  pelvic  cavity,  but  Axis, 
not  with  that  of  the  vagina. 

The  anterior  flattened  surface  is  covered  by  peritoneum,  except  Surfaces, 
in  the  lower  fourth  where  it  is  in  contact  with  the  bladder.     The 
posterior  surface,  rounded,  is  invested  altogether  by  the  serous 
membrane. 

The  upper  end  (fundus  vel  basis  uteri)  is  the  largest  part  of  Extromi- 
the  organ,  and  is  in  contact  with  the  small  intestine.     The  lower 
end,  or  the  neck  (cervix  uteri)  is  received  into  the  vagina. 

To  each  side  are  attached  the  broad  ligament  with  the  Fallo-  On  the  side 
pian  tube,  the  round  ligament,  and  the  ovary.  "^ 

The  Fallopian  tube,  four  inches  long,  is  contained  in  the  upper  FtOiopian 
or  free  border  of  the  ligament.     One  end  is  connected  to  the  ***^* 
upper  angle  of  the  uterus,  whilst  the  other  is  loose  in  the  cavity 
of  the  pelvis.     At  the  uterine  end  the  tube  is  of  small  size,  but 
at  the    opposite   extremity  it   is   dilated   like  a  trumpet,   and 
fringed,  forming  the  corpus  fimbriatum. 

The  round  or  suspensory  ligament  is  a  fibrous  cord  about  five  round  llga- 
inches  long,  which  is  directed  outwards  through  the  internal  ™®°^' 
abdominal  ring  and  the  inguinal  canal  to  its  ending  in  the  groin. 
This  cord  lies  over  the  obliterated  hypogastric,  and  the  external 
iliac  artery ;  and  it  is  surrounded  by  the  peritoneum,  which 
accompanies  it  a  short  way  into  the  canal. 

The  ovary  is  placed  nearly  horizontally,  and  bulges  at   the  and  the 
posterior  aspect  of  the  broad  ligament ;  it  is  connected  to  the  ^^     *" 
uterus  at  the  inner  end  by  a  special  fibrous  band,  one  inch  and 
a  half  in  length,  the  ligament  of  the  ovary.    Its  form  is  oval,  and  its  Uga- 
its  margins  are  turned  forwards  and  backwards.     Its  size  is  very  ^^^ 
variable. 

The  VAGINA  is  the  tube  by  which  the  uterus  communicates  Vagina: 
with  the  exterior  of  the  body.     It  is  somewhat  cylindrical  in  ?*^?"*^ 
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shape,  though  flattened  on  the  front  and  back  ;  and  its  length  is 
about  five  inches.  As  it  follows  the  bend  of  the  rectum  it  is 
slightly  curved,  and  its  axis  therefore  corresponds  at  first  with 
the  centre  of  the  outlet,  but  higher  up  with  that  of  the  cavity  of 
the  pelvis. 

In  front  the  vagina  is  in  contact  with  the  base  of  the  bladder, 
and  the  urethra ;  and  beneath  or  below  it  is  the  rectum.  To 
each  side  is  attached  the  recto-vesical  fascia,  which  sends  a 
sheath  along  the  lower  half  of  the  tube.  The  upper  end  receives 
the  neck  of  the  uterus  by  an  aperture  in  the  anterior  or  upper 
wall ;  and  the  lower  end  is  the  narrowest  part  of  the  canal,  and 
is  surrounded  by  the  sphincter  vaginae  muscle.  A  large  plexus 
of  veins  surrounds  the  vagina. 

In  children,  and  in  the  virgin,  the  external  aperture  is  cloeed 
by  the  hymen. 

The  BLADDER  is  placed  at  the  anterior  part  of  the  pelvis, 
above  the  vagina  and  in  contact  with  the  back  of  the  pubea. 
Its  position  and  connections  so  closely  resemble  those  of  the 
bladder  in  the  male  body,  as  to  render  unnecessary  any  further 
description  (p.  694).  The  chief  differences  in  the  bladder  of 
the  two  sexes  are  the  following  : — 

In  the  female  the  bladder  is  larger  than  in  the  male,  and  its 
transverse  exceeds  its  vertical  measurement.  The  base  is  of  less 
extent,  and  is  in  contact  with  the  vagina  and  the  lower  part  of 
the  uterus  ;  and  it  does  not  reach  below  the  level  of  the  urethra, 
so  as  to  form  a  pouch  as  in  the  male.  On  the  side  of  the  viscus 
there  is  not  any  vas  deferens  ;  and  the  prostate  does  not  project 
around  the  neck. 

The  ureter  has  a  longer  course  in  the  female  pelvis  than  in 
the  male  before  it  reaches  the  bladder.  After  crossing  the 
internal  iliac  vessels,  it  passes  by  the  neck  of  the  uterus  ere  it 
arrives  at  its  destination. 

The  urethra  is  a  small  narrow  tube  about  one  inch  and  a  half 
long,  which  curves  slightly  below  the  symphysis  pubis,  the  con- 
cavity being  upwards,  and  corresponds  with  the  two  hinder  parts 
(prostatic  and  membranous)  of  the  male  urethra.  Its  situation  is 
above  the  vagina,  and  its  external  opening  is  placed  within  the 
vulva. 

In  its  course  to  the  surface  it  is  embedded  in  the  tissue  of  the 
vaginal  wall,  and  perforates  the  triangular  ligament  of  the  peri- 
naeimi ;  and  it  is  surrounded  by  the  muscular  fibres  of  the  con- 
strictor and  orbicularis  urethras  (p.  459).  A  plexus  of  veins 
surrounds  the  urethra  as  well  as  the  vagina. 
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Section  IV. 

VESSELS  AND  NERVES  OF  THE  PELVIS. 

Tills  section  is  to  be  used  by  the  dissectors  of  both  the  male 
and  female  pelvis. 

In  the  pelvis  are  the  internal  iliac  vessels,  and  their  branches  VesselB  and 
to  the  viscera  ;  the  sacral  plexus  and  its  nerves  ;  and  the  sym-  ^I^vL 
pathetic  nerve,  consisting  of  both  a  gangliated  cord  and  offsets  of 
the  hypogastric  plexus. 

Directions,  The  internal  iliac  vessels  are  to  be  dissected  on  the 
right  side.  But  the  air  should  be  previously  let  out  of  the 
bladder ;  and  this  viscus  and  the  rectum,  with  the  uterus  and 
the  vagina  in  the  female,  should  be  drawn  from  their  situation 
in  the  centre  of  the  pelvis. 

Dissection,  The  peritoneum  and  the  loose  tissue  and  fat  are  to  dinect 

to  be  removed  from  the  trunks  of  the  vessels,  as  well  as  from  *VrJ"^^1 

'  of  toe  pelvis. 

the  branches  of  the  artery  that  leave  the  pelvis  or  supply  the 
viscera  ;  and  the  obliterated  cord  of  the  hypogastric  artery  is  to 
be  traced  on  the  bladder  to  the  umbilicus. 

With    the   vessels   are    offsets  of  the  hjrpogastric   plexus  of  yervea. 
nerves,  but  in  the  present  state  of  the  body  these  will  probably 
not  be  seen  ;  but  in  dissecting  the  vessels  to  the  bladder  and 
rectum,  branches  of  the  sacral  spinal  nerves  will  come  into  view. 

The  veins  in  a  general  dissection  may  be  removed  to  make  veinB. 
clean  the  arteries. 

When  the  vessels  are  quite  prepared,  the  bladder  may  be  again 
distended,  and  the  viscera  replaced. 

The  INTERNAL  ILIAC  ARTERY  is  ouc  of  the  trunks  resulting  DeatinA- 
from  the  division  of  the  common  iliac  artery,   and  furnishes  ^^,^^1 
branches  to  the  viscera  and  the  wall  of  the  pelvis,  to  the  genera-  iUac  arterj'- 
tive  and  genital  organs,  and  to  the  limb. 

In  the  adult  the  vessel  is  a  short  trunk,  of  large  capacity,  Si«e  and 
which  measures  about  an  inch  and  a  half  in  length.     Directed  *°*^» 
downwards  as  far  as  the  sacro-sciatic  notch,  the  artery  terminates  tennina- 
in  two  large  branches,  from  which  the  several  offsets  are  fur-        * 
nished.     From  the  extremity  a  partly  obliterated  vessel  (hypo- 
gastric) extends  fon^'ards  to  the  bladder. 

In  entering  the  pelvis  the  artery  lies  in  front  of  the  lumbo-  position  of 
sacral  nerve,  and  is  contained  in  the  fold  of  peritoneum  forming  ^     • 
the  posterior  ligament  of  the  bladder.     It  is  accompanied  by  the  oonnectloii*. 
internal  iliac  vein,  which  is  posterior  to  it,  and  somewhat  to  the 
outer  part  on  the  right  side. 

The  branches  of  the  artery  are  numerous,  and  arise  usually  in  BnuclMt. 
the  following  manner: — From  the  posterior  division  of  the 
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shape^  though  flattened  on  the  front  and  back ;  and  its  length  is 
about  five  inches.  As  it  follows  the  bend  of  the  rectum  it  is 
slightly  curved,  and  its  axis  therefore  corresponds  at  first  with 
the  centre  of  the  outlet,  but  higher  up  with  that  of  the  cavity  of 
the  pelvis. 

In  front  the  vagina  is  in  contact  with  the  base  of  the  bladder, 
and  the  urethra ;  and  beneath  or  below  it  is  the  rectiun.  To 
each  side  is  attached  the  recto-vesical  fascia,  which  sends  a 
sheath  along  the  lower  half  of  the  tube.  The  upper  end  receives 
the  neck  of  the  uterus  by  an  aperture  in  the  anterior  or  upper 
wall ;  and  the  lower  end  is  the  narrowest  part  of  the  canal,  and 
is  surrounded  by  the  sphincter  vaginae  muscle.  A  large  plexus 
of  veins  surrounds  the  vagina. 

In  children,  and  in  the  vii^gin,  the  external  aperture  is  closed 
by  the  hymen. 

The  BLADDER  is  placed  at  the  anterior  part  of  the  pelvis, 
above  the  vagina  and  in  contact  with  the  back  of  the  pubes. 
Its  position  and  connections  so  closely  resemble  those  of  the 
bladder  in  the  male  body,  as  to  render  unnecessary  any  further 
description  (p.  694).  The  chief  diflferences  in  the  bladder  of 
the  two  sexes  are  the  following  : — 

In  the  female  the  bladder  is  larger  than  in  the  male,  and  its 
transverse  exceeds  its  vertical  measurement.  The  base  is  of  less 
extent,  and  is  in  contact  with  the  vagina  and  the  lower  part  of 
the  uterus  ;  and  it  does  not  reach  below  the  level  of  the  urethra, 
so  as  to  form  a  pouch  as  in  the  male.  On  the  side  of  the  viscus 
there  is  not  any  vas  deferens  ;  and  the  prostate  does  not  project 
around  the  neck. 

The  ureter  has  a  longer  course  in  the  female  pelvis  than  in 
the  male  before  it  reaches  the  bladder.  After  crossing  the 
internal  iliac  vessels,  it  passes  by  the  neck  of  the  uterus  ere  it 
arrives  at  its  destination. 

The  urethra  is  a  small  narrow  tube  about  one  inch  and  a  half 
long,  which  curves  slightly  below  the  symphysis  pubis,  the  con- 
cavity being  upwards,  and  corresponds  with  the  two  hinder  parts 
(prostatic  and  membranous)  of  the  male  urethra.  Its  situation  is 
above  the  vagina,  and  its  external  opening  is  placed  within  the 
vulva. 

In  its  course  to  the  surface  it  is  embedded  in  the  tissue  of  the 
vaginal  wall,  and  perforates  the  triangular  ligament  of  the  peri- 
nsDum  ;  and  it  is  surrounded  by  the  muscular  fibres  of  the  con- 
strictor and  orbicularis  urethrsD  (p.  459).  A  plexus  of  veins 
surrounds  the  urethra  as  well  as  the  vagina. 


VESSELS  Jl^B  nerves   OF  THE  PELVIS.  603 


Section  IV. 

VESSELS  AND  NERVES  OF   THE  PELVIS. 

This  section  is  to  be  used  by  the  dissectors  of  both  the  male 
and  female  pelvis. 

In  the  pelvis  are  the  internal  iliac  vessels,  and  their  branches  Vessels  and 
to  the  viscera  ;  the  sacral  plexus  and  its  nerves  ;  and  the  sym-  ^J^vL 
pathetic  nerve,  consisting  of  both  a  gangliated  cord  and  offsets  of 
the  hypogastric  plexus. 

Directions,  The  internal  iliac  vessels  are  to  be  dissected  on  the 
right  side.  But  the  air  should  be  previously  let  out  of  the 
bladder ;  and  this  \igcus  and  the  rectum,  with  the  uterus  and 
the  vagina  in  the  female,  should  be  drawn  from  their  situation 
in  the  centre  of  the  pelvis. 

Dissection.  The  peritoneum  and  the  loose  tissue  and  fat  are  to  dissect 
to  be  removed  from  the  trunks  of  the  vessels,  as  well  as  from  JJJte^nelvL 
the  branches  of  the  artery  that  leave  the  pelvis  or  supply  the 
viscera ;  and  the  obliterated  cord  of  the  hypogastric  artery  is  to 
be  traced  on  the  bladder  to  the  umbilicus. 

With   the   vessels   are    offsets  of  the  hypogastric   plexus  of^ervea 
nerves,  but  in  the  present  state  of  the  body  these  will  probably 
not  be  seen ;  but  in  dissecting  the  vessels  to  the  bladder  and 
rectum,  branches  of  the  sacral  spinal  nerves  will  come  into  view. 

The  veins  in  a  general  dissection  may  be  removed  to  make  veins, 
clean  the  arteries. 

When  the  vessels  are  quite  prepared,  the  bladder  may  be  again 
distended,  and  the  viscera  replaced. 

The  INTERNAL  ILIAC  ABTERT  is  ouc  of  the  trunks  resulting  DestinA- 
from  the  division   of  the  common  Qiac  artery,  and  furnishes  Site™! 
branches  to  the  viscera  and  the  wall  of  the  pelvis,  to  the  genera-  iliac  artery, 
tive  and  genital  organs,  and  to  the  limb. 

In  the  adult  the  vessel  is  a  short  trunk,  of  large  capacity,  Siseand 
which  measures  about  an  inch  and  a  half  in  length.     Directed  *°*^» 
downwards  as  far  as  the  sacro-sciatic  notch,  the  artery  terminates  tennina- 
in  two  large  branches,  from  which  the  several  offsets  are  fur-        * 
nished.     From  the  extren\ity  a  partly  obliterated  vessel  (hypo- 
gastric) extends  forwards  to  the  bladder. 

In  entering  the  pelvis  the  artery  lies  in  front  of  the  lumbo-  poidtion  of 
sacral  nerve,  and  is  contained  in  the  fold  of  peritoneum  forming  ^^^ ' 
the  posterior  ligament  of  the  bladder.     It  is  accompanied  by  the  eonnectioas. 
internal  iliac  vein,  which  is  posterior  to  it,  and  somewhat  to  the 
outer  part  on  the  right  side. 

The  branches  of  the  artery  are  numerous,  and  arise  usually  in  Bnocfaflt. 
the  following  manner: — From   the  posterior  division  of  the 
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trunk  arise  the  ilio-lumbar,  lateral  sacral,  and  gluteal  branches. 
And  from  tlie  anterior  portion  come  the  vesical  (upper  and 
lower),  hsemorrhoidal,  obturator,  sciatic,  and  pudic.  In  the 
female  there  are  in  addition  the  uterine  and  vaginal  branches. 

Artery  in  the  fcetus.  In  the  foetus  the  hypogastric  artery  takes 
the  place  of  the  internal  iliac,  and  leaves  the  abdomen  by  the 
umbilicus.  At  that  time  it  is  larger  than  the  external  iliac 
artery  ;  and,  entering  but  slightly  into  the  ca\T.ty  of  the  pelvis, 
it  is  directed  forwards  to  the  back  of  the  bladder,  and  then 
upwards  along  the  side  of  that  viscus  to  the  apex. 

Beyond  the  bladder  the  artery  ascends  along  the  posterior 
aspect  of  the  abdominal  wall  with  the  urachus,  converging  to  its 
fellow.  Finally  at  the  umbilicus  the  vessels  of  opposite  sides 
come  in  contact  with  the  umbilical  vein,  and,  passing  from  the 
abdomen  through  the  aperture  at  that  spot,  enter  into  the  pla- 
cental cord,  and  receive  the  name  umbilical. 

In  thtf  foetus,  as  in  the  adult,  similar  branches  are  furnished 
by  the  artery,  though  their  relative  size  at  the  two  periods  is  very 
diflferent. 

Change  to  adult  state.  When  uterine  life  has  ceased  the  hypo- 
gastric artery  diminishes  in  consequence  of  the  arrest  of  the  cur- 
rent of  blood  through  it,  and  finally  becomes  obliterated  more  or 
less  completely  as  far  back  as  an  inch  and  a  half  of  its  com- 
mencement. The  part  that  is  unobliterated  becomes  the  internal 
iliac ;  and  commonly  the  rest  of  the  obliterated  hj^gastric  re- 
mains pervious  by  means  of  a  very  small  canal  as  far  as  the 
upper  i)art  of  the  bladder,  and  gives  origin  to  the  vesical  arteries. 

Peculiarities.  The  length  of  the  internal  iliac  artery  varies  from  half  an 
inch  to  three  inches,  its  extreme  measurements ;  but  in  two  thirds  of  a 
certain  number  of  bodies  (Quain)  it  ranged  from  an  inch  to  an  inch  and  a 
half.  The  increased  and  diminished  extent  of  the  internal,  is  dependent 
upon  the  shortening  and  lengthening  of  the  common  iliac  artery. 

The  ending  of  the  vessel  may  be  at  any  spot  between  the  usual  place  of 
origin  and  termination. 

ssize.  When  the  femoral  trunk  is  derived  from  the  internal  iliac,  and  is 
placed  at  the  back  of  the  thigh,  the  parent  vessel  is  larger  than  the  exter- 
nal iliac 

A  bsence.  In  one  body  the  internal  Uiac  was  absent  on  the  left  side,  and 
its  usual  offsets  were  obtained  at  intervals  from  the  external  iliac  w^hich 
dipped  into  the  pelvis. 


Branches  The  branches  arising  from  the  posterior  portion  of  the  internal 

ot  the  poste-  iijac,  are,  ilio-lumbar,  lateral  sacral,  and  gluteal. 

nio-lumbar        '^^®  ilio-lumbar   branch  passes    outwards   beneath    the   psoas 

muscle  and  the  obturator  nerve,  but  in  front  of  the  lumbo-sacral 

nerve,  and  divides  into  an  ascending  and  a  transverse  branch  in 

the  iliac  fossa. 

Tlie  ascending  or  lumbar  offset,  which  is  beneath  the  psoas, 

supplies  that  muscle  and  tke  ^tvidioXua  lumborum,  and  anasto- 


has  an 


aaoending 
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moses  with  the  last  lumbar  artery  :  it  sends  a  small  spinal  branch 
through  the  foramen  between  the  sacrum  and  the  last  lumbar 
vertebra. 

The  transverse  or  iliac  part  divides  into  branches  that  ramify  a  transverse 
in  the  iliacus  muscle,  some  running  over  and  some  beneath  it.  '''■^*^^' 
At  the  iliac  crest  these  branches  anastomose  with  the  lumbar  and 
circumflex  iliac  arteries ;  and  some  twigs  from  the  deep  branches 
communicate  with  the  obturator  artery,  and  enter  the  innominate 
bone. 

The  lateral  sacral  branches  are  two  in  number,  superior  and  Lateral 
inferior,  but  the  upper  is  the  largest :  they  correspond  in  situa-  JJtSes 
tion  with  the  lumbar  arteries,  and  form  a  chain  of  anastomoses 
by  the  side   of  the  apertures  in   the  sacrum.     These  branches 
supply  the  pyriformis  and  coccygeus  muscles,  and  anastomose  «uppiy 
with  the  foregoing,  as  well  as  with  the  middle  sacral  artery.     A  branch, 
small  spinal  branch  enters  the  spinal  canal  through  each  aperture 
lu  the  sacrum. 

The  gluteal  artery  is  a  short  thick  trunk,  which  appears  to  be  Gluteal 
the  continuation  of  the  posterior  division  of  the  internal  iliac,  "^""y* 
Its  destination  is  to  the  gluteal  muscles  on  the  dorsum  of  the 
innominate  bone ;  and  it  is  transmitted  from  the  pelvis  above 
the  pyriformis  muscle,  with  its  accompanying  vein  and  the  supe- 
rior gluteal  nerve. 

In  the  pelvis  this  artery  gives  small  branches  to  the  contiguous  Small 
muscles,  viz.,  the  iliacus,  pjrriformis,  and  obturator,  and  a  nutri-  ^  *®^* 
tious  artery  to  the  hip  bone. 

The  branches  from  the  anterior  portion  of  the  internal  iliac  Branches  of, 
artery  are  the  following : —  ^J?^^*^ 

The  vesical  arteries,  superior  and  inferior,  are  distributed  to  the  vesical 
upper  and  lower  parts  of  the  bladder.  arteries ; 

The  upper  vesical,  three  or  four  in  number,  arise  at  intervals  upper, 
from  the  partly  obliterated  hypogastric  trunk ;  the  lowest  of 
these  is  sometimes  called  middle  vesical  branch.     Offsets  are  fur-  middle, 
nished  from  those  branches  to  all  the  body  and  the  upper  part  of 
the  bladder. 

The  lotoer  vesical  artery  arises  from  the  front  of  the  internal  and  lower, 
iliac  in  common  with  a  branch  to  the  rectum,  or  with  one  to  the 
vagina  in  the  female.  It  is  distributed-  to  the  base  of  the  bladder, 
the  vesiculsQ  seminales,  and  the  prostate.  A  small  offset  from 
this  artery,  or  from  the  upper  vesical  set,  is  furnished  to  the  vas 
deferens,  and  ramifies  on  it. 

The  branch  to  the  rectum  (middle  hsemorrhoidal)  is  commonly  with  an 
supplied  by  the  inferior  vesical,  as  before  said,  or  by  the  pudic.  J^^iibu 
It  is  spent  on  the  anterior  and  lower  part  of  the  rectum,  and  on 
the  vagina  in  the  female  ;  and  anastomoses  with  the  superior  and 
inferior  hsemorrhoidal  arteries. 

The  obturator  artery  crosses  the  pelvis  to  reach  the  aperture  of  Obturator 
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exit,  and  is  distributed  outside.  The  branch  springs  usnalljr 
from  the  anterior  trunk  resulting  from  the  division  of  the  inter- 
nal iliac  artery,  and  is  directed  forwards  below  the  brim  of  the 
pelvis  to  the  aperture  in  the  upper  part  of  the  thyroid  foramen. 
Passing  through  that  opening  the  artery  ends  in  two  branches, 
which  join  on  the  membrane  closing  the  thyroid  foramen,  and  lie 
beneath  the  muscle  in  that  situation.  In  the  pelvis  the  artery  has 
its  companion  nerve  above,  and  vein  below  it ;  and  it  gives  otigixi 
to  the  following  small  branches  : — 
iliactnnch,  Iliac  branch.  Amongst  other  small  offsets,  the  obturator' fur- 
nishes a  twig  to  the  iliac  fossa  to  supply  the  bone  and  the  iliacus 
muscle  ;  this  anastomoses  with  the  ilio-lumbar  artery. 

The  pubic  branchy  arising  as  the  artery  is  about  to  leave  the 
pelvis,  ascends  on  the  posterior  aspect  of  the  pubes,  and  commu- 
nicates with  the  corresponding  branch  of  the  opposite  side,  and 
with  an  offset  sent  downwards  from  the  epigastric  artery.  There 
may  be  more  than  one  branch  to  the  pubes. 


pubic 
branch. 


Its  origin 
fh>m  epigas- 
tric or  iliac, 

or  from 
both. 


From  exter- 
nal iliac. 

Frequency 
of  the  difTj- 
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Peculiarities.  The  obturator  artery  may  ariae  at  the  front  of  the  pelvis 
from  the  epigastric,  instead  of  the  internal  iliac,  and  turn  down  almoBt 
vertically  to  the  thyroid  apertiire.  Or,  it  may  begin  by  two  roots,  one 
from  the  epigastric,  another  from  the  internal  iliac,  the  pieces  varying  in 
size  in  different  instances.  The  position  of  the  obturator  to  the  internal 
crural  ring,  in  the  instances  of  its  origin  fi*om  the  epigastric,  has  been 
before  alluded  to  (p.  500). 

In  some  bodies  the  obturator  may  be  found  to  take  origin  from  the 
external  iliac  artery 

An  account  of  the  frequency  with  which  these  different  peculiarities  occor, 
will  be  foimd  in  Mr.  Quain's  work  on  the  "Anatomy  of  the  Arteries." 
Suffice  it  to  say  here,  that  the  origin  from  the  internal  iliac  is  the  most 
frequent ;  that  from  the  epigastric  next ;  and  the  origin  from  the  two 
sources,  and  the  external  iliac  artery,  the  least  frequent. 

The  sciatic  artery  is  the  next  largest  branch  to  the  gluteal,  and 
may  be  considered  the  offset  by  which  the  internal  iliac  artery 
terminates.  The  artery  is  continued  over  the  pyriformis  muscle 
and  the  sacral  plexus  to  the  lower  part  of  the  sacro-sciatic  notch, 
where  it  leaves  the  pelvis  between  the  pyriformis  and  the  coc- 
cygeus.  External  to  the  pelvis  it  divides  into  branches  beneath 
the  gluteus  maximus,  and  is  distributed  to  the  buttock.  In  the 
pelvis  it  supplies  the  pyriformis  and  coccygeus  muscles. 

The  pudic  artery  supplies  the  perinaeum  and  the  genital  organs, 
and  has  nearly  the  same  connections  in  the  pelvis  as  the  sciatic, 
from  wliich  it  often  springs.  If  the  artery  comes  as  a  sepa- 
rate trunk  from  the  internal  iliac,  it  accompanies  the  sciatic, 
though  external  to  it,  and  leaves  the  pelvis  between  the  pyri- 
formis and  coccygeus.  At  the  back  of  the  pelvis  it  winds  over 
the  ischial  spine  of  the  hip  bone,  and  enters  the  perinsBal  space. 
(See  p.  451.) 

In  the  pelvic  part  of  its  course  the  artery  gives  some  unim- 
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portant  offsets,  and  frequently  the  middle  haBmorrhoidal  branch 
arises  from  it. 

Accessory  pvdic  (Quain).  The  pudic  artery  is  sometimes  smaller  An  aoces- 
than  usual,  and  faOs  to  supply  some  of  its  ordinary  peiinaeal  S^S!^*^ 
branches,  especially  the  termini  for  the  penis.  In  those  cases 
the  deficient  branches  are  derived  from  an  accessory  artery, 
which  takes  origin  mostly  from  the  trunk  of  the  pudic  inside  the 
pelvis,  and  courses  forwards  on  the  side  of  the  bladder  and  the 
upper  part  of  the  prostate  gland,  to  perforate  the  triangular  peri- 
hsmI  l^ament.  It  furnishes  branches  to  the  penis  to  supply  the 
place  of  those  that  are  wanting. 

The  branches  of  the  internal  iliac  artery  that  are  peculiar  to  Branches  in 
the  female  are  two,  the  uterine  and  vaginaL  ****  female. 

The  tUerine  artery  passes  inwards  between  the  layers  of  the  uterine 
broad  ligament  to  the  neck  of  the  uterus.     At  that  part  the  "^'y 
vessel  changes  its  direction,  and  ascends  to  the  fundus.     Nume- 
rous branches  enter  the  substance  of  the  uterus,  and  ramifying  in  guppUcs 
it,  are  remarkable  for  their  tortuous  condition.     Hyrtl  denies  the  uterua. 
anastomosis  of  the  vessels  of  opposite  sides  in  the  child. 

At  the  neck  of  the  uterus  some  small  twigs  are  supplied  to  Ofbeta  to 
the  vagina  and  the  bladder ;  and  opposite  the  ovary  a  branch  ^"fi^™** 
bends  outwards  to  anastomose  with  the  ovarian  artery  (spermatic)  joins 
of  the  aorta.      The  special  vaginal  artery  may  arise  from  it  ovwiau. 
below. 

The  vaginal  artery  seldom  arises  separately  from  the  internal  Vaginal 
iliac.     Combined  with  the  preceding,  or  with  the  branch  to  the  "'***^* 
rectum,  this  artery  extends  along  the  vagina,  and  ramifies  in  its 
wall  as  low  as  the  outer  orifice. 

Other  arteries  in  the  pelvis.  The  remaining  arteries  in  the  pelvis.  Branches  of 
which  are  not  derived  from  the  internal  iliac,  are  the  ovarian,     ®  ^' 
superior  haemorrhoidal,  and  middle  sacraL 

The  ovarian  artery  has  been  described  in  part  with  the  branches  Ovarian 
of  the  aorta,  and  has  been  traced  to  the  pelvis  (p.  673).     After  "^'y  • 
passing  the  brim  of  the  pelvis  it  becomes  tortuous,  and  enters 
the  broad  ligament  to  be  distributed  to  the  ovary  :  it  supplies  an  offsets, 
offset  to  the  Fallopian  tube,  and  another  to  the  round  ligament ; 
and  a   large   branch   anastomoses   internally  with  the   uterine 
artery. 

The  superior  hcemorrhoidal  artery  is  the  continuation  behind  £jP®^**L^ 
the  rectum  of  the  trunk  of  the  inferior  mesenteric,  and  divides  dal 
into  two  branches  near  the  middle  of  the  sacrum.     From  the 
point  of  division  the  branches  are  continued  along  the  rectum, 
one  on  each  side ;  and  finally  end  in  about  six  branches,  which 
pierce  the  muscular  layer  of  the  gut  three  inches  from  the  end, 
and  terminate  opposite  the  inner  sphincter  in  anastomotic  loops  ends  in 
beneath  the  mucous  membrane  :  they  anastomose  above  with  the  ^^ 
middle,  and  below  with  the  inferior  hsemorrhoidal  aileries. 
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The  middle  sacral  artery,  a  small  branch  from  the  bifurcation 
of  the  aorta,  descends  along  the  middle  line  over  the  last  lumbar 
vetebra,  the  sacrum,  and  the  coccyx,  and  terminates  at  the  lowdr 
part  of  the  spinal  column  where  it  anastomoses  with  the  lateral 
sacral  arteries. 

In  its  course  the  artery  gives  small  branches  laterally,  opposite 
each  piece  of  the  sacrum,  to  anastomose  with  the  lateral  sacral 
arteries,  and  to  supply  the  nerves,  and  the  bones  with  thpr 
periosteum.  Sometimes  a  small  branch  is  furnished  by  it  to  Ae 
lower  end  of  the  rectum,  to  take  the  place  of  the  middle  hasmsr- 
rhoidal  artery. 

The  INTERNAL  ILIAC  VEIN  receives  the  blood  from  the  wall  of 
the  pelvis  and  the  pelvic  viscera,  by  branches  corresponding  for 
the  most  part  with  those  of  the  arteries.  The  vein  is  a  short 
thick  trunk,  which  is  situate  at  first  on  the  inner  side  of  the 
internal  iliac  artery ;  but  as  it  ascends  to  join  the  external  iliac, 
it  passes  behind,  and  on  the  right  side  reaches  even  the  outer 
aspect  of  its  companion  artery. 

Branches,  Most  of  the  branches  entering  the  trunk  of  the  in- 
ternal iliac  vein,  have  the  same  anatomy  as  the  arteries  ;  but  the 
following  \asceral  branches, — the  pudic  and  dorsal  of  the  penis, 
the  vesical  and  haemorrhoidal,  the  uterine  and  vaginal,  have 
some  peculiarities. 

The  pudic  vein  receives  roots  corresponding  with  the  branches 
of  its  artery  in  the  perinaeum,  but  not  those  corresponding  with 
the  offsets  of  the  artery  on  the  dorsum  of  the  penis.  Its  hoDmor- 
rhoidal  branch  conmiunicates  with  a  large  plexus  around  the 
lower  end  of  the  rectum  beneath  the  mucous  membrane  (plexus 
ha^morrhoidalis),  in  which  the  superior  haemorrhoidal  vein  com- 
mences. 

The  dorsal  vein  of  the  penis  receives  roots  from  the  corpora 
cavernosa  and  corpus  spongiosum  of  the  penis,  and  piercing  the 
triangular  ligament  of  the  urethra,  divides  into  two,  a  right  and 
a  left  branch,  which  enter  a  plexus  around  the  prostate. 

The  vesical  veins  commence  in  a  plexus  about  the  lower  part  of 
the  bladder,  and  anastomose  with  the  prostatic  and  hsemorrhoidol 
veins. 

The  uterine  veins  are  numerous,  and  form  a  plexus  in  and  by 
the  side  of  the  uterus.  This  plexus  inosculates  above  with  the 
ovarian  plexus,  and  below  with  one  on  the  vagina. 

The  vaginxd  veins  surround  their  tube  with  a  large  vascular 
plexus. 

Parietal  veins  of  the  pelvis.  The  three  internal  veins  of  the  wall 
of  the  pelvis,  viz.,  the  ilio-lumbar,  lateral  sacral,  and  middle 
sacral,  open  into  the  common  iliac  vein. 

Dissection.  To  dissect  the  nerves  of  the  pelvis  on  the  right  side 
it  will  be  necessary  to  detach  the  triangular  ligament  with  the 
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niedua  from  the  arch  of  the  pubee ;  and  to  Q|it  through  on  the  ol  the  pd- 
right  gide  the  lecto-resical  fascia  and  the  levator  ani,  together 
with  the  visceral  arteries,  in  order  that  the  viscera  maj  be  drawn 
&om  the  side  of  the  pelvis.     If  the  bladder  is  distended  let  the 
air  escape  &om  it. 

By  means  of  the  foregoing  dissection  the  sacral  nerves  will  be  TfnA  four, 
seen  as  the j  issue  &om  the  sacral  foramina.  The  dissector  should 
folikfW  the  first  four  into  the  sacral  plexus  ;  and  some  branches 
fUlm  the  fourth  to  the  viscera,  and  the  fifth  sacral  nerve.  A 
bfltfich  of  nerve,  superior  gluteal,  is  to  be  shown  arising  from  the 
iinnbo-fiacnd  cord,  as  this  passes  to  the  sacnd  plexus. 

The  last  sacral  and  the  coccveeal  nerve  are  of  small  size,  and  l««t  and 
tHll  be  found  coming  through  the  coccygeus  muscle  close  to  the 
coccyx ;  these  are  to  be  dissected  with  care,  and  the  student  will 
find  them  best  by  tracing  the  connecting  filaments  which  pass 
from  one  to  another,  b^inning  above  n^ith  the  ofiset  from  the 
fourth  nerve. 

Opposite  the  lower  part  of  the  rectum,  bladder,  and  vagina  is  "ympathe- 
a  large  plexus  of  the  sympathetic,  the  pelvic  plexus,  which  sends 
branches  to  the  viscera  along  the  arteries.  This  plexus  is  generally 
destroyed  in  this  stage  of  the  dissection ;  but  if  any  of  it  should 
remain  the  student  may  trace  the  offsets  distributed  from  it,  and 
the  communicating  branches  with  the  spinal  nerves. 

Sacbjll  Spiral  Nerves.  The  anterior  primary  branches  of  8*^^ 
the  sacral  nerves  are  five  in  number,  and  decrease  suddenly  in  J*«^  •** 
size  from  above  downwards ;  for  whilst  the  first  two  are  large 
tronka,  the  last  two  are  small  and  slender.     Issuing  by  the  aper- 
turea  in  the  front  of  the  sacrum  (the  fifth  nerve  excepted)  they 
receive  ^ort  filaments  of  communication  from  the  gangliated 
cord  of  the  sympathetic     The  first  three  nerves  and  part  of  the  ^^^  ^i^^ 
fourth  enter  the  sacral  plexus,  but  the  fifth  ends  on  the  back  of  ««  peculiar 
the  coccyx.  *" 

The  coccygeal  nerve  and  the  peculiarities  of  the  fourth  and 
fifth  sacral  will  be  noticed  before  the  plexus  formed  by  the 
other  nerves  is  described. 

The  fourth  nerve  di\4des  into  two  parts,  as  above  stated : —  fourth, 
one  communicates  with  the  sacral  plexus ;  the  other  distributes 
the    following   branches   to   the  viscera   and   the   surrounding  which  gire. 
muscles,  and  joins  the  fifth  ner\'e. 

The  vUeeral  branches  supply  the  bladder  and  the  vagina,  and  TfaoMml, 
communicate  with  the  sympathetic  nerve  to  form  the  pelvic 
plexus.     Sometimes  these  branches  come  fiom  the  third  sacral 
nerve. 

The  muscular  branches  are  three  in  number.     One  rather  long  ^"J^ 
branch  enters  the  levator  ani  on  its  visceral  aspect;   another 
PuppUes  the  coccygeus  ;  and  the  thiid  reaches  the  perinwum  by 
piercing  the  levator  ani  muscle  (p.  452). 
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The  fifth  nerve  comes  forwards  between  the  sacnun  and  coccyx, 
and  pierces  the  coccygeus  muscle.  As  soon  as  it  appean  in  the 
pelvis  it  receives  the  communicating  branch  from  the  fourth 
nerve ;  it  is  then  directed  downwards  in  front  of  the  coccygeus, 
where  it  is  joined  by  the  coccygeal  nerve,  and  perforates  that 
muscle  to  end  on  tiie  posterior  surfiace  of  the  coccyx  near 
the  tip. 

The  coccygeal  nerve  (sixth  sacral),  after  leaving  the  lower  aper- 
ture of  the  spinal  canal,  appears  through  the  coccygeus  muscle, 
and  joins  the  fifth  sacral  nerve  in  the  maner  above  stated. 

Sacral  Plexus.  This  plexus  is  formed  by  the  limibo-sacial 
cord,  the  first  three  sacral  nerves,  and  part  of  the  fourth  sacral 
nerve ;  and  it  is  situate  on  the  pyriformis  muscle,  beneath  the 
sciatic  and  pudic  branches  of  the  internal  iliac  artery.  The  nerves 
entering  it  converge  towards  the  laige  sacro-sciatic  notch,  and 
unite  in  a  flat  band.  From  that  spot  the  plexus  becomes  gradu- 
ally smaller  towards  the  outer  end;  and,  leaving  the  pelvis 
below  the  pyriformis,  terminates  in  branches  for  the  limb  at  the 
lower  border  of  that  muscle. 

Branches,  Most  of  the  branches  of  the  plexus  arise  outside  the 
pelvis,  and  are  distributed  to  the  back  of  the  lower  limb.  Only 
two  internal  muscles  of  the  pelvis  (pyriformis  and  obturator 
intemus)  receive  nerves  from  it. 

The  nerve  of  the  obturator  intemus  muscle  arises  from  the  part 
of  the  plexus  formed  by  the  union  of  the  lumbo-sacral  with  the 
first  sacral  nerve ;  it  leaves  the  pelvis  with  the  pudic  artery,  and 
winding  over  the  ischial  spine  of  the  hip  bone  and  through  the 
small  sacro-sciatic  notch,  enters  the  muscle  on  the  perinseal 
surface. 

The  nerves  of  the  pyriformis  are  commonly  two  in  number,  and 
arise  from  separate  parts  of  the  plexus :  they  enter  the  muscle 
at  its  visceral  aspect. 

The  jmdic  nerve,  like  the  artery  of  the  same  name,  supplies 
the  parts  in  the  perinaeum,  and  the  genital  oigans.  The  nerve 
arises  at  the  lower  part  of  the  plexus,  and  accompanies  its 
artery  through  the  small  sacro-sciatic  notch  to  its  destination 
(p.  452). 

The  remaining  branches  of  the  plexus,  viz.,  the  small  and 
great  sciatic  nerves,  with  muscular  offsets  to  the  gluteus,  gemelli, 
and  quadratus  femoris,  are  described  with  the  lower  limb.  See 
the  Dissection  of  the  Buttock. 

Dissection.  Besides  the  large  plexus  of  the  sympathetic  by  the 
side  of  the  bladder,  the  student  will  have  to  dissect  the  part  of 
the  gangliated  cord  that  lies  in  front  of  the  sacrum  :  its  several 
ganglia  (three  or  four),  and  their  branches,  will  come  into  view 
on  the  removal  of  the  areolar  tissue. 

Sympathetic  Nerve.   In  the  pelvis  the  sympathetic  nerve 
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conBists  of  a  gangliated  cord  on  each  side,  and  of  two  lateral  thetic  in 
plexuses  for  the  supply  of  the  viscera.  peivia. 

The  Qanoliated  Cobd  lies  on  the  front  of  the  sacrum  and  JSj^JJ^. 
internal  to  the  series  of  apertures  in  that  hone.    It  is  continuous 
superiorly  with  the  lumhar  part  of  the  cord  by  a  single  or  double  joins  that  of 
intemodal  piece ;  whilst  inferiorly  it  converges  to  its  fellow,  and  ^^^ 
is  united  by  a  loop  with  it  in  firont  of  the  coccyx,  on  which  is  ^lowina 
Hituate  a  single  median  ganglion  (gang,  impar).     Each  cord  is 
marked  by  ganglia  at  intervals,  the  number  varying  from  three  0£feet«  of 
to  five ;  finom  them  branches  of  communication  pass  outwards  to     ®  **°^ 
the  spinal  nerves,  and  some  filaments  are  directed  inwards  in 
front  of  the  sacrum. 

The  connecting  branches  are  two  to  each  ganglion,  g^y  and  ^  the  spinal 
white,  and  are  very  short ;  and  like  those  of  the  lumbar  ganglia, 
they  may  enter  two  sacral  nerves  instead  of  one.  The  gray 
connecting  cord  unites  the  ganglion  with  the  spinal  nerve,  but 
the  white  one  is  continued  over  the  ganglion  to  the  ple^nises  for 
the  viscera  (Beck). 

The  internal  branches  are  small,  and  communicate  in  front  of  To  thehypo- 
the  sacrum,  and   around   the   middle  sacral  artery,  with  the  ^|^^and 
branches  of  the  opposite  side.      From  the  first,  or  l^t  two  ^^  viscera, 
ganglia,  some  filaments  are  furnished  to  the  hypogastric  plexus ; 
and  from  the  terminal  connecting  branches  and  the  ganglion 
impar  in  front  of  the  coccyx,  offsets  descend  over  that  bone. 

The  VISCERAL  or  pelvic  plexuses  (lateral  inferior  hypo-  Piezusee  of 
gastric)  are  two  in  number,  right  and  left,  and  are  contjlnuoua  thetST^^ 
with  the  lateral  prolongations  of  the  hypogastric  plexus  (p.  519). 
Each  is  situate  by  the  side  of  the  bladder  and  rectum  in  the  "ituation ; 
male,  and  by  the  side  of  the  uterus  and  vagina  in  the  female,  how  formed, 
and  is  united  with  offsets  of  the  third  and  fourth  sacral  nerves. 
Numerous  ganglia  are  found  in  the  plexus,  especially  at  the 
points  of  imion  of  the  spinal  and  sympathetic  nerves. 

Offsets,  From  each  plexus  offsets  are  furnished  to  the  viscera  ^''^Scwa 
of  the  pelvis  and  the  genital  organs,  along  the  branches  of  the  of  the  male, 
internal  iliac  artery.     These  form  secondary  plexuses,  and  have  ^^^ 
the  same  name  as  the  vessels  on  which  they  are  placed ;  but 
as  they  will  not  be  seen  in  the  dissection,  a  mere  enumeration 
of  them  will  be  sufiicient. 

The  inferior  hcemorrhoidal  plexus  is  an  oflset  to  the  rectum  to  the 
from  the  back  of  the  plexus,  and  joins  the  sympathetic  on  the  ' 

superior  hsemorrhoidal  artery. 

The  vesiccU  plexus  contains  large  offsets,  with  many  ''^l^tegi^i 
fibred  or  spinal  nerves,  and  passes  forwards  to  the  side  and  lower 
part  of  the  bladder.     It  gives  one  plexus  to  the  vesicula  semi- 
nalis,  and  another  to  the  vas  deferens. 

The  prostcUic  plexus  leaves  the  lower  part  of  the  pelvic  plexus,  to  the  proa- 
and  is  distributed  to  the  substance  of  the  prostate.     At  the  front  ^^^  ^^ 
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of  the  prostate  an  offset  (cayemous)  is  continued  onwards  to  the 
dorsum  of  the  penis,  to  supply  the  cavernous  structure.  On  the 
penis  the  cavernous  nerves  join  the  pudic  nerve. 

In  the  female  there  are  the  following  additional  plexuses  for 
the  supply  of  the  viscera  peculiar  to  that  sex  : — 

Ovarian  plexus.  The  principal  nerves  to  the  ovary  are  derived 
from  the  renal  and  aortic  plexuses,  and  accompany  the  artery  of 
that  body;  but  the  uterine  nerves  supply  also  some  filaments 
to  it. 

VagincU  plexus.  The  nerves  to  the  vagina  are  of  large  size, 
and  are  not  plexiform,  but  consist  in  greater  part  of  spinal 
nerve  fibres  ;  they  end  in  the  lower  part  of  the  tube. 

The  uterine  nerves  are  furnished  to  the  uterus  without  direct 
admixture  with  the  spinal  nerves.  The  nerves  ascend  along  the 
side  of  the  uterus,  and  are,  for  the  most  part,  long  slender  fila- 
ments, without  ganglia  or  communications  as  far  as  their  termi- 
nation in  the  substance  of  the  viscus.  The  Fallopian  tube 
receives  its  branches  from  the  uterine  nerves. 

Some  few  nerves  surrounding  the  ai^ries  of  the  uterus  are 
plexiform  and  ganglionic  (Beck). 

The  lymphatic  glands  of  the  pelvis  form  one  chain  in  front  of 
the  sacrum,  and  another  along  the  internal  iliac  artery  :  their 
efferent  ducts  join  the  lumbar  glands.  Into  these  glands  the 
deep  lymphatics  of  the  penis,  those  of  the  genital  organs  in  the 
female,  and  the  lymphatics  of  the  viscera  and  wall  of  the  pelvis 
are  collected. 


Section  V. 


ANATOMY   OF   THE  VISCERA  OF  THE  MALE  PELVIS. 


viscera. 


Directions,  The  bladder  and  the  parts  at  its  base,  viz.,  the 
vesiculse  seminales  and  the  prostate  gland,  are  to  be  taken  first 
for  examination. 
Take  out  the  Dissection,  To  study  the  form  and  structure  of  the  viscera,  it 
will  be  necessary  to  remove  them  from  the  cavity  of  the  pelvis. 
For  this  purpose  the  student  should  carry  the  scalpel  around  the 
pelvic  outlet,  close  to  the  osseous  boundary,  so  as  to  detach  the 
cms  of  the  penis  from  the  bone,  and  to  divide  the  parts  con- 
nected with  the  end  of  the  rectum.  When  the  viscera  are 
removed,  the  rectum  is  to  be  separated  from  the  other  organs  ; 
but  the  bladder,  the  penis,  and  the  urethra  are  to  remain  united. 
After  the  bladder  has  been  distended  with  air,  the  peritoneum 
and  the  areolar  tissue  are  to  be  dissected  from  the  muscular 
iibres.     The  prostate  gland  and  the  vesicular  seminales  are  to  be 


Separate 
rectum, 


clean  the 
bladder. 
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then  cleaned  ;  and  the  duct  of  the  latter,  with  the  vas  deferens, 
is  to  be  followed  to  the  gland. 

If  any  of  the  integument  has  been  left  on  the  penis  and  the  "^^  P*^^ 
urethra  it  is  to  be  taken  away. 


THE    PROSTATE   GLAND   AND    SEMINAL   VESICLES. 

Prostate  Gland.  This  is  a  firm  muscular  body  with  glands  Pro«tato 
in  it,  which  secretes  a  special  fluid,  and  surrounds  the  neck  of  ^  and 
the  bladder  and  the  beginning  of  the  urethra.     Its  connections  situation, 
with  the  surrounding  parts  have  been  enumerated  (p.  696). 

The  prostate  is  conical  in  form  like  a  chestnut,  with  the  bas^  Form, 
or  larger  end  directed  backwards.  Its  dimensions  in  different  dimensions^ 
directions  are  the  following : — Transversely  at  the  base  it  mea- 
sures about  an  inch  and  a  half ;  from  apex  to  base  an  inch  and 
a  quarter ;  and  in  depth  about  three  quarters  of  an  inch  or  an 
inch  :  so  that  an  incision  directed  obliquely  outwards  and  back- 
wards from  the  apex  to  the  base,  at  the  lateral  part,  will  be  the 
longest  that  can  be  practised  in  the  half  of  this  body.  Its 
weight  is  about  an  oimce,  but  in  this  respect  it  varies  greatly.       a°d  weight. 

The  upper  surface  of  the  prostate  is  narrow  and  rounded.  Surfaces; 
The  under  surface,  which  is  larger  and  flatter,  is  marked  by  a 
median  hollow  that  indicates  the  division  into  lateral  lobes. 

The  posterior  part,  or  the  base,  is  thick,  and  in  its  centre  is  base, 
an  excavation  which  receives  the  commqn  seminal  ducts.     The  and  apex, 
fore  part  or  apex  is  pierced  by  the  urethra. 

Three  lobes  are  described  in  the  prostate,  viz.,  a  middle  and  Throe  lobes; 
two  lateral,  though  there  is  no  fissure  in  the  firm  mass.     The 
lateral  parts  or  lobes  are  similar  on  both  sides,  and  are  separated  two  lateral 
only  by  the  hollow  on  the  imder  surface ;  they  form  the  chief 
part  of  the  prostate,   and  are  prolonged  back,   on  each   side, 
beyond  the  notch  in  the  base.     The  middle  lobe  will  be  brought  «md  » 
into  view  by  detaching  the  vesiculse  seminales  and  the  seminal  *^*" 
ducts  from  the  bladder ;  it  is  a  small  piece  of  the  gland  between 
the  neck  of  the  bladder  and  those  ducts,  which  extends  trans- 
versely between  the  lateral  lobes.     Oftentimes  this  middle  lobe 
is  enlarged  in  old  people,  and  projects  upwards  into  the  bladder, 
so  as  to  iiiterfere  with  the  flow  of  the  urine  from  that  viscus,  or 
the  passage  of  a  catheter  into  it. 

The  urethra  and  the  two  common  seminal  ducts  are  contained  Gland  con- 
in  the  substance  of  the  prostate.     The  former  is  transmitted  ^J^*^*^ 
through  the  gland  from  base  to  apex ;  and  the  latter  perforate  it 
obliquely  to  terminate  iu  the  urethral  canal. 

Structure,   On  a  section  the  gland  appears  reddish  gray  in  Structure, 
colour,  is  very  firm  to  the  feel,  and  is  scarcely  lacerable.     It  is 
made  up  of  a  mass  of  involuntary  muscular  and  fibrous  tissues, 
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with  interspersed  glandular  stnicture;  and  the  whole  is  enve- 
loped by  a  fibrous  coat. 

Fibrous  covering.  This  forms  a  thin  investment  for  the  gland, 
and  sends  offsets  into  the  interior.  It  is  quite  distinct  from  the 
denser  capsule  derived  from  the  pelvic  fascia,  and  is  separated 
from  that  sheath  by  a  plexus  of  veins. 

MusovXar  tissw.  The  firm  part  of  the  gland  consists  of  invo- 
luntary muscular  fibres,  intermixed  with  elastic  and  fibrous 
tissues.  The  muscular  fibres  are  arranged  circularly  around  the 
tube  of  the  urethra :  they  are  continuous  behind  with  the  annular 
fibres  of  the  bladder,  and  in  front  with  a  thin  layer  of  circular 
fibres  around  the  membranous  part  of  the  urethra.  They  are 
laid  by  Dr.  Pettigrew  to  form  one  loop  of  a  figure  8,  the  other 
loop  being  in  the  wall  of  the  bladder. 

At  the  lower  and  outer  parts  the  texture  is  looser  and  more 
spongy,  especially  where  the  glands  are  situate,  and  the  lai^ger 
vessels  enter  (Roy.  Med.  Chir.  Transactions.  1856).  This  arrange- 
ment will  be  better  seen  afterwards  when  the  urethra  has  been 
opened. 

GlandtUar  stricture.  Small  racemose  glands  project  from  the 
tube  of  the  urethra  amongst  the  muscular  fibres ;  they  form 
but  a  small  part  of  the  prostate,  and  are  most  numerous  in  the 
middle  lobe. 

The  ducts  are  branched  as  in  other  glands  ;  and  their  final 
radicles  are  surroimded  by  small  sessile  vesicles,  which  open  into 
them.  On  the  exterior  of  the  vesicles  and  the  ducts  the  blood- 
vessels ramify  ;  and  lining  the  interior  of  the  tubes  is  an  epi- 
thelium of  the  columnar  kind,  which  becomes  laminar  in  the 
vesicles.  The  ducts  of  the  glands  are  not  collected  into  one 
excretory  tube,  but  vary  in  number  from  twelve  to  twenty,  and 
open  into  the  prostatic  part  of  the  urethra  (p.  621). 

Bloodvessels,  The  arteries  are  rather  small,  and  are  furnished 
by  the  inferior  vesical  and  middle  hsemorrhoidal  (p.  605)  :  they 
supply  also  offsets  to  the  seminal  vesicles.  The  veins  are  joined 
in  a  plexus  around  the  gland,  which  communicates  in  front  with 
the  dorsal  vein  of  the  penis,  and  behind  with  the  venous  plexus 
at  the  base  of  the  bladder.  In  old  men  this  vascular  intercom- 
munication gives  rise  to  considerable  haemorrhage  in  the  operation 
of  lithotomy. 

The  nerves  are  supplied  by  the  hypogastric  plexus. 

The  lymphatics  of  this  body  and  the  vesiculoe  seminales  are 
received  into  the  glands  placed  along  the  internal  iliac  artery. 

VKSicuLiE  Seminales.   These  vesicles  are  two  membranous 

sacs  which  serve  as  reservoirs  for  the  secreted  semen.     They  are 

placed  on  the  under  part  of  the  bladder  behind  the  prostate 

(fig.  106,  «),  and  diverge  from  one  another  so  as  to  limit  laterally 

a  tiiangiilar  space  in  t\ial  dlwaXion. ;  their  form  and  connections 
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have  been  already  described  (p.  696).    Though  saMulated  behind,  BaocuMed, 
the  vesioula  becomea  straight  and  Bomewhat  narrowed  in  front 


(duct)  ;  and  at  the  base  of  the  prostate  it  blends  with  the  vat 
deferens  to  form  the  common  seminal  or  ejaculatory  duct 

The  resicula  seminalis  conaists,  like  the  epididymis,  of  a  tube  Fonnsdotk 
bent  into  a  zigz^  form,  so  as  to  produce  lateral  sacs  or  pouches,  ""*^  '"*"" 
which  are  bound  together  by  fibrous  tissue ;  this  cellular  struc- 
tuie  will  be  shown  by  means  of  a  cut  into  it.     When  the  bends 
of  the  vesicle  are  undone,  its  formative  tube,  which  is  about  the  hcngtb  md 
aize  of  a  quill,  measures  from  four  to  aii  inchea,  and  ends  pos-  ""■ 
teriorly  in  a  closed  extremity  :  connected  with  the  tube  at  inter- 
vals, are  lateral  cajcal  appendages  (fig.  106). 

Structure.  The  wall  of  the  seminal  vesicle  has  the  same  number  Vnideliua 
of  layers  as  the  vas  deferens  (p.  665) ;  but  the  proper  coat  is  '!"'""■'■ 

Within  the  casing  of  the  recto-vesical  fasda,  the  vedcnlcD  and  ■  coTmiiia 
vasa  deferentia  are  covered  by  a  muscular  layer  of  transvene  gi^ ; 
and   longitudinal   involuntary  fibres.      The  tranareise  6ie   the 

*  View  of  the  auder  part  of  ths  bhtdder  with  tha  vedcoln  Beminala 
and  vua  deferantU  (Haller).  b.  Bladder.  «.  Urater.  p.  Prostate,  i. 
Left  vas  deCerens.  «.  Veaicnla  aemitialis  ;  tlia  sune  on  ibt  riglit  rida  ii 
(misvelled.  e.  Left  ejaculatoi?  dnot  fonoed  hj  the  union  of  tbe  resicula 
semi  Balis  with  the  tu  deferens. 
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more  superficial  (the  base  of  the  bladder  being  npwaids),  are 
stroDgest  near  the  prostate,  and  act  most  on  the  vasa  deferentia. 
The  longitudinal  fibres,  placed  chiefly  on  the  sides  of  the 
vesiculse,  are  continued  forwards  with  the  common  seminal  ducts 
to  the  urethra. 

The  mticous  mernJbrane  is  thrown  into  ridges  by  the  bending 
of  the  tube,  and  presents  an  areolar  or  honeycomb  appearance : 
it  is  covered  by  a  laminar  epithelium. 

Evd  of  VOLS  deferens  (fig.  106,  t).  Opposite  the  vesicula  the  Tas 
deferens  is  increased  in  capacity,  and  is  rather  sacculated  like 
the  contiguous  vesicle  ;  but  before  it  joins  the  tube  of  that  body 
to  form  the  common  seminal  duct,  it  diminishes  in  size,  and 
becomes  straight. 

In  the  mucous  lining  are  numerous  simple  (sometimes 
branched)  tubular  glands  like  those  of  the  intestine  (Henle)  ; 
and  the  epithelium  is  columnar  as  in  the  rest  of  the  tube. 

Common  seminal  ducts  (e).  These  tubes  (right  and  left)  are 
formed  by  the  junction  of  the  narrowed  part  or  duct  of  the 
vesicula  seminalis  with  the  vas  deferens  of  the  same  side.  They 
begin  opposite  the  base  of  the  prostate,  and  are  directed  upwards 
and  forwarrls  through  an  aperture  in  the  circular  prostatic  fibres, 
and  along  the  sides  of  a  hollow  (vesicula  prostatica),  to  open 
into  the  uretliral  tube.  Their  length  is  rather  less  than  an  inch, 
and  their  course  is  convergent  to  their  termination  close  to  each 
together  in  the  floor  of  the  urethra  (p.  620). 

Structure.  The  wall  of  the  common  duct  is  thinner  than  that 
of  the  vesicula  seminalis ;  but  it  possesses  similar  coats.  It  is 
surrounded  by  longitudinal  invohmtary  muscular  fibres,  which 
blend  in  the  urethra  with  the  submucous  stratum.  It  possesses 
the  same  glands  and  epithelium  as  the  dilated  part  of  the  vas 
deferens ;  but  at  the  end  of  the  tube  the  mucous  membrane 
wants  glands  and  is  smooth  (Henle). 


Form. 


THE    BLADDER. 

Bladder  out       After  the  bladder  has  been  separated  from  the  surrounding 
of  the  body,  j^^j^^  ^^  form,  and  the  extent  of  its  different  regions  can  be 
more  conveniently  observed. 

Whilst  the  bladder  is  in  the  body,  it  is  conical  in  shape,  and 
rather  flattened  from  before  backwards.  But  out  of  the  body  it 
is  more  circular  than  when  in  its  natural  position,  and  it  loees 
that  arched  form  by  which  it  adapts  itself  in  distension  to  the 
curve  of  the  pelvis. 

If  this  viscus  is  moderately  dilated,  it  measures  alx)Ut  five 
inches  in  length,  and  three  inches  across  (Huschke).  Its  capa- 
city is  greatly  influenced  by  the  age  and  sex,  and  by  the  habits 
of  the  individual.     Ordinarily  the  bladder  holds  about  a  pint, 


Dimen- 
sions. 


STBUCnTBE  OF  THE  BUDDEB. 
1  a  general  rule  it  is  lai^ger  in  the  female  than  in  the 


\  mncoiis  coat,  with  aa  inter- cwia  of  th< 
the  wall  of  the  bladder ;  at  certain  '''»^''"- 

Kg.  107." 


SiRucTiTRB.  A  muscular  and 
Tening  fibrous  layer,  exist 
parta  the  peritoneum  nuij 
be  also  enumerated  as  a 
constituent  of  the  nail. 
The  resseb  and  nerves  are 
laige. 

The  imperfect  covering 
of  periUnCeum  has  been 
described  (p.  fi93),  nnd 
has  been  removed. 

The  miucuiar  coat  is 
formed  of  thin  strata  of 
unatriated  muscular  fibres, 
viz.  an  external  or  longi- 
tudinal, a  middle  or  ciicu- 
lar,  and  an  internal  or 
submucous.  They  are 
arranged,  according  to 
Dr.  Pettigrew,  in  loops, 
like  the  figure  8,  which 
point  to  apex  and  base  ; 
and  consist  of  onterior 
and  posterior  and  two 
lateral  sets.  In  each  set 
the  loops  are  placed  on 
one  side  of  the  viscus  and 
the  point  of  decussation 
on  the  other. 

The  longitudinal  fibres 
(%.  107,  ')  form  a  con- 
tinuous covering,  uith  the 
usual  pleiiform  disposition 
of  the  muscular  bundles, 

and  extend  from  the  apex  to  the  base.      Above,  some  are  con-  u 
nected  with  the  urachus,  and  othera  are  insetted  into  the  sub-  " 
peritoneal  fibrous  tissue.      Below,  the  posterior  and  lateral  fibres 
enter  the  prostate   becoming  circular ;    whilst  the   anterior  are 
attached  to  the  fascia  covering  the  prostate,  with  the  exception 

*  ManmlBr  Gbra  of  the  bladder,  pnvtate,  Mid  nietbnk  1.  Bictenial  or 
langitudinal  fibres  of  the  bladder,  2,  Cireular  fibres  of  the  middle  mat. 
3.  Hubmucoiu  lajer.  4.  MuBcuIar  layer  uonnd  the  nntbiK.  6.  Circnlar 
fibres  of  the  proataU  and  urethis  continiions  with  the  circular  of  the 
bUuJder.  6,  7.  Beptom  of  the  carpus  spougiosiuii.  S.  Coipiu  spongioaaiii. 
9.  Corpns  csTcnioniB.     10.  Ureter. 
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of  a  fasciculus  on  each  side,  which  is  united  to  the  back  of  the 
pubes  through  the  anterior  true  ligament  of  the  bladder.  On 
the  front  and  back  of  the  bladder  the  muscular  layer  is  stronger, 
and  its  fibres  more  vertical,  than  on  the  lateral  parts.  Some- 
times this  outer  layer  of  fibres  is  called  detrusor  urince  from  its 
action  in  the  expulsion  of  the  urine. 

The  circular  fibres  (fig.  107,  *)  are  thin  and  scattered  on  the 
body  of  the  bladder ;  but  around  the  cervix  they  are  collected 
into  a  thick  bundle,  called  the  sphincter  vesica,  and  are  con- 
tinuous before  with  the  fibres  of  the  prostate.  In  some  instances 
the  fibres  are  hypertrophied,  and  project  into  the  interior  of  the 
organ,  forming  the  fasciculated  bladder ;  and  in  other  bodies  the 
mucous  coat  may  be  forced  outwards  here  and  there  between  the 
fibres,  in  the  form  of  sacs,  producing  the  sacculated  bladder. 

The  suhmuccme  stratum  (fig.  107,  ')  forms  a  continuous  layer 
over  the  lower  half  of  the  urinary  bladder,  but  its  fibres  are 
scattered  above.  In  the  lower  third  of  the  viscus  the  fibres  are 
longitudinal,  and  are  continued  forwards  around  the  urethra,  but 
they  become  oblique  above  that  point.  At  the  back  of  the 
bladder  the  layer  is  increased  in  strength  by  the  longitudinal 
fibres  of  the  ureters  blending  with  it.  The  projection  of  the 
uvula  vesicae  is  due  to  this  submucous  stratum. 

The  different  muscular  strata  communicate  freely,  so  that  one 
cannot  be  separated  from  another  without  division  of  the  con- 
necting bimdles  of  fibres.  In  both  sexes  the  disposition  of  the 
muscular  fibres  is  similar  (Trans,  of  the  Roy.  Med.  Chir.  Society, 
1856). 

Fibrous  coat,  A  fibrous  layer  is  placed  between  the  muscular 
and  mucous  strata,  and  is  enumerated  as  one  of  the  coats  of  the 
bladder ;  it  is  composed  of  areolar  and  elastic  tissues  as  in  other 
hollow  viscera,  and  in  it  the  vessels  and  nerves  ramify. 

Dissection,  The  bladder  is  now  to  be  opened  by  an  incision 
down  the  front ;  and  the  cut  is  to  be  continued  along  the  upper 
part  of  the  prostate  gland. 

The  mucoiLs  meinbrane  of  the  bladder  is  continuous  posteriorly 
with  the  lining  of  the  ureters,  and  anteriorly  with  that  of  the 
urethra.  It  is  very  slightly  united  to  the  muscular  layer  in 
consequence  of  the  intervention  of  the  submucous  fibrous  stra- 
tum ;  and  it  is  thrown  into  numerous  folds  in  the  flaccid  state  of 
the  viscus,  except  over  a  small  triangular  surface  behind  the 
opening  into  the  urethra. 

The  membrane  is  soft  and  smooth  to  the  feel,  and  of  a  pale 
rose  colour  in  the  healthy  state.  Its  surface  is  studded  with 
mucous  follicles  and  branched  glands,  particularly  towards  the 
neck  of  the  bladder.  In  the  epithelium  covering  the  surface  the 
superficial  cells  are  roundish  and  flattened,  but  the  deeper  are 
conical  or  cylindrical  (Kolliker). 
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Objects  inside  the  hlctdder.  Within  the  bladder  are  the  following  Interior  of 
named  parts,  viz.,  the  orifices  of  the  ureters  and  urethra,  with  **^*  bladder, 
the  triangular  space  (fig.  85). 

Orifices,  At  the  anterior  part  of  the  bladder  is  the  orifice  of  openins  of 
the  urethra,  surrounded  by  the  prostate  gland.     The  mucous 
membrane  presents  here  some  longitudinal  folds ;  and  the  aper- 
ture is  partly  closed  by  a  small  prominence  below,  uvuia  vesicce,  ^th  tUo 
occasioned  by  a  thickening  of  the   submucous   muscular   and  ^ 
fibrous  layer.     This  eminence  is  placed  in  front  of  the  middle 
lobe  of  the  prostate,  and  from  its  anterior  part  a  slight  ridge  is 
continued  on  the  floor  of  the  urethra. 

About  an  inch  and  a  half  behind  the  orifice  of  the  urethra,  Openinflfnof 
and  rather  more  than  that  distance  apart,  are  the  two  narrow  **™*®*»' 
openings  of  the  ureters.  These  excretory  tubes  for  the  urine 
perforate  the  wall  of  the  bladder  obliquely,  lying  in  it  for  the 
distance  of  half  an  inch,  so  that  the  reflux  of  fluid  through  them 
towards  the  kidney  is  prevented  as  the  bladder  is  distended. 
They  terminate  on  each  side  by  a  contracted  slit-like  opening  in 
the  centre  of  a  prominence  formed  by  subjacent  muscular  fibres. 

Triangular  surface.  Immediately   behind   the   orifice    of  the  Trigone  of 
urethra  is  a  smooth  triangular  part,  which  is  named  trigone  (tri-  ti^e  Madder; 
gonum  vesicae).     Its  apex  reaches  the  prostate,  and  its  base  the 
ureters.     Its  boundaries  may  be  marked  out  by  a  line  on  each  how  bound- 
side  from  the  urethra  to  the  ureter,  and  by  a  transverse  one  ®^» 
behind  between  the  openings  of  the  ureters.     This  space  corre-  part  corre- 
sponds with  the  interval,  at  the  base  of  the  bladder,  between  the  J^^^. 
prostate  in  front  and  the  vesiculse  and  vasa  deferentia  on  the 
sides:  and  over  it  the  mucous  coat  is  more  closely  united  to 
the  fibrous  and  muscular,  so  as  to  prevent  the  accidental  folds 
found  in  the  other  parts  of  the  empty  bladder. 

Dissection,  The  arrangement  of  the  fleshy  fibres  of  the  ureters  To  expo»e 
will  come  into  view  on  the  removal  of  the  mucous  membrane  Vetera? 
from  the  lower  third  of  the  viscus :  the  fibres  are  best  marked 
in  a  muscular  bladder. 

Ending  of  the  fibres  of  the  ureters.  As  soon  as  the  ureter  pierces  Mtwcular 
the  outer  and  middle  coats  of  the  bladder,  its  longitudinal  fibres  JJj^^' 
are  thus  disposed  ; — The  more  internal  and  strongest  are  directed 
transversely,  and  join  the  corresponding  fibres  of  the  other  urine 
tube  ;*   whilst  the  remainder  are  continued  down  over  the  tri- 
angular space  and  blend  with  the  submucous  layer. 

Bloodvessels  and  nerves.  The  source  of  the  vesical  art-erieSf  and  Arteriei; 
the  termination  of  the  veins  are  before  detailed  (p.  605).     luteins; 
the  bladder  the  vessels  are  disposed  in  greatest  number  about  the 
base  and  neck.     Most  of  the  nerves  distributed  to  the  bladder,  nerves  of 
though  supplied  from  the  pelvic  plexus  of  the  8}Tnpathetic  (p.  t*»«bl*dd«'« 
611),  are  derived  directly  from  the  spinal  nerves.     Lymphatics  LymphAi^ca, 
enter  the  glands  by  the  side  of  the  internal  iliac  artery. 
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Urethra.  The  tube  of  the  urethra  extends  from  the  neck  of 
the  bladder  to  the  end  of  the  penis,  and  has  an  average  length 
of  eight  inches  and  a  half ;  but  it  is  shorter  by  one  inch  doling 
life  (Thompson).  This  canal  is  supported  by  the  prostate,  the 
triangular  ligament,  and  the  spongy  structure  of  the  penis.  The 
size  of  the  urethra  varies  at  different  spots,  and  the  tube  is 
divided,  as  before  said  (p.  597),  into  a  prostatic,  a  membranous, 
and  a  spongy  part. 

Dissection.  To  open  the  urethra,  let  the  incision  through  the 
upper  part  of  the  prostate  l>e  continued  onwards  to  the  extremity, 
so  as  to  divide  the  body  of  the  penis  rather  on  one  side  of  the 
ndddle  line,  and  to  leave  uncut  the  septum  in  it. 

The  'prostatic  part  is  nearer  the  upper  than  the  lower  surface 
of  the  muscular  mass  surrounding  it.  It  is  one  inch  and  a 
quarter  in  length,  and  is  altogether  the  widest  portion  of  the 
urethral  canal.  The  form  of  this  part  of  the  tube  is  spindle- 
shaped,  for  it  is  larger  in  the  middle  than  at  either  end.  Its 
transverse  measurement  at  the  neck  of  the  bladder  is  a  quarter 
of  an  inch ;  at  the  centre  a  line  or  two  more  ;  and  at  the  front 
rather  less  than  at  the  back. 

On  the  floor  of  the  passage  at  the  neck  of  the  bladder  is  the 
eminence  of  the  uvula  vesicae.  In  front  of  this  is  a  central 
longitudinal  ridge  of  the  mucous  lining,  about  three  quarters  of 
an  inch  in  length  and  a  line  in  depth,  and  larger  l>ehind  than 
before,  which  is  prolonged  anteriorly  towards  the  membranous 
part  of  the  canal,  and  is  named  cTest  of  the  urethra  (veru  mon- 
tanimi,  caput  gallinaginis)  :  it  is  formed  like  the  uvula  by  a 
bimdle  of  the  submucous  muscular  and  fibrous  tissue.  In  that 
fold  or  crest  of  the  mucous  membrane,  near  its  posterior  extre- 
mity, is  a  slight  hollow  named  vesicula  prostatica  or  sinus  pocu- 
laris. 

The  vesicula  prostatica  or  utricle^  is  a  caecal  appendage  to  the 
urethral  canal,  and  is  directed  backwards  and  downwards  in  the 
substance  of  the  prostate,  for  the  distance  of  about  a  quarter  of 
an  inch,  passing  beneath  the  middle  and  between  the  lateral 
lobes.  Its  orifice  in  the  urethra  is  about  a  line  wide,  and  its 
closed  extremity  is  dilated.  In  its  wall,  on  each  side,  is 
contained  the  common  seminal  duct,  which  terminates  by  a 
narrow  slit  on  or  within  the  free  margin  of  the  mouth  of  the 
sac.  Small  glands  open  on  the  surface  of  the  mucous  membrane 
lining  it.  Some  bristles  should  be  introduced  into  the  com- 
mon seminal  ducts  behind  the  prostate,  to  render  evident  their 
position  and  apertures. 

On  each  side  oi  tlie  cen.lK\I  ridge  or  crest  is  an  excavation 
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which  is  named  the  prostatic  sintis.     Into  this  hollow  the  ^eater  sinusea  also 
number  of  the  ducts  in  the  prostate  open  ;  but  the  apertures  of  ^  ^^^' 
others  are  seen  at  the  posterior  part  of  the  central  ridge,  behind 
the  utricle  in  it. 

The  membranous  part  of  the  urethra  is  three  quarters  of  an  Membran- 
inch  in  length,  and  intervenes  between  the  apex  of  the  prostate  ®^  i*'*' 
gland  and  the  bulb  of  the  corpus  spongiosum  urethree.    In  its  in- 
terior are  slight  longitudinal  folds.     This  is  the  narrowest  portion  Dimensiona. 
of  the  whole  tube,  with  the  exception  of  the  outer  orifice,  and 
measures  rather  less  than  a  quarter  of  an  inch  across.     It  is  the  Parts 
weakest  of  the  three  portions  of  the  canal,  and  is  supported  by  a  *^**°^ 
thin  stratum  of  erectile  tissue,  by  a  thin  layer  of  involuntary 
circular   fibres    (p.    459),  and   outside   all   by  the   constrictor 
urethrsB  muscle. 

The  spongy  part  reaches  onwards  to  the  end  of  the  penis.     It  Spongy 
is  about  six  inches  in  length.     And  its  strength  depends  upon  a  P""^' 
tiurroimding  material  named  corpus  spongiosum  urethree. 

The  average  size  of  the  canal  is  about  a  quarter  of  an  inch  in  Dimensioiis- 
diameter,  though   at   the  vertical   slit  (meatus   urinarius),  by 
which  it  terminates  on  the  glans  penis,  the  tube  is  smaller  than 
elsewhere.     On  a  cross  section  it  appears  as  a  transverse  slit, 
but  in  the  glans,  as  a  vertical  interval.     Two  dilatations  exist  in  Two  dilata- 
the  floor  of  the  spongy  portion  : — One  is  close  to  the  triangular  onoiu btUb, 
ligament,  being  contained  in  the  bulb  or  bulbous  part  of  the  <>**«**»  8*""- 
urethra,    and   is   named  sintts   of  the   bulb ;    the  other  is  an 
elongated  hollow  situate  in  the  glans  penis,  and  has  been  called 
fossa  naviciUaris  from  its  shape. 

Many  small  pouches  or  lacuna  exist  along  the  floor  of  the  Lacunn. 
canal,  as   far  back  as  the  membranous   part,  and  have   their 
apertures  turned  towards  the  outer  orifice  of  the  urethra.     One  One  Uagw 
of  these,  larger  than  the  rest,  Uumna  m^igna,  is  placed  generally  rest, 
on  the  upper  boundary  or  roof  of  the  urethra,  opposite  the  fossa 
navicularis. 

The  ducts  of  Cowper's  glands  are  two  in  number,  and  ter-  Ducts  of 
minate,  one  on  each  side,  on  the  floor  of  the  urethra  near  the  SlSSii^' 
front  of  the  bulb,  but  in  the  ordinary  examination  they  are 
seldom  to  be  recognised. 

Mucous  lining  of  the  urethra.  The  mucous  membrane  of  the  Mucous 
urethra  is  continued  into  the  bladder,  as  well  as  into  the  ducts  mfimbnme : 
opening  into  the  canal,  and  joins  in  front  the  tegumentary  covers  * 

ing  of  the  glans  penis.     It  is  of  a  reddish  colour  in  the  spongy  eoioor  • 
and  membranous  portions,  but  in  the  prostate  it  becomes  whiter. 
In  the  spongy  and  membranous  parts  it  is  thrown  into  longi-  folds ; 
tudinal  folds  during  the  contracted  state  of  the  penis. 

Its  surface  is  studded  throughout  with  follicles,  and  with  the  gianda ; 
apertures    of  branched   glands,  which   are   lodged  in  the  sub- 
mucous tissue,  and  whose  ducts  are  inclined  obliquely  forwards  ; 
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and  it  is  provided  witli  papillsD  towards  the  external  orifice.  Its 
epithelial  covering  is  of  the  columnar  kind,  but  near  the  meatus 
this  becomes  laminar. 

Submucous  tissue.  Beneath  the  mucous  lining  of  the  urethra  is 
a  stratum  of  longitudinal  involuntary  muscular  fibres  mixed 
with  elastic  and  fibrous  tissues.  It  is  continuous  behind  with 
the  submucous  fibres  of  the  bladder,  and  is  joined  in  the  profltafte 
by  the  fibres  accompanying  the  conmion  seminal  ducts. 

This  stratum  differs  in  quantity  along  the  canaL  It  is  moet 
developed  in  the  prostate,  where  it  forms  the  projection  of  the 
crest,  and  blends  with  the  circular  fibres  of  that  body.  In  the 
membranous  portion  of  the  canal  the  muscular  structure  is  leaa 
abundant  In  the  spongy  part  the  fibrous  tissue  forms  the 
greater  portion  of  the  submucous  layer. 

In  the  prostatic  and  membranous  divisions  of  the  urethra 
there  is,  in  addition,  a  thin  enveloping  layer  of  vascular  or 
erectile  tissue,  which  is  continued  backwards  from  the  coipus 
spongiosum  urethisa  to  the  neck  of  the  bladder. 

Structurb  of  the  Penis.  The  form  and  the  connections  of 
the  penis  having  been  described  at  page  598  ;  the  tissues  of 
which  it  is  composed  remain  to  be  noticed.  The  section  already 
made  through  the  penis  shows  this  body  to  be  made  up  of  two 
masses  of  spongy  and  vascular  tissue  incased  in  fibrous  coverings 
— one  constituting  the  corpora  cavernosa,  the  other  the  corpus 
spongiosum  urethrse. 

Corpora  cavernosa.  These  bodies  form  the  bulk  of  the  penis, 
and  are  two  dense  cylindrical  tubes  of  fibrous  tissue,  containing 
erectile  structure.  Each  is  fixed  behind  by  a  pointed  process, 
cms  penis  (fig.  105,  cQ,  to  the  upper  part  of  the  pubic  arch  for 
about  an  inch ;  and  blends  with  its  fellow  in  the  body  of  the 
penis  after  a  distance  of  an  inch  and  a  half.  Near  the  junction 
of  the  two  there  is  slight  swelling  on  the  eras,  called  the  bulb 
of  the  corpus  cavemosum  (Kobelt). 

Each  corpus  cavemosum  is  composed  of  a  fibrous  tunic,  which 
encloses  a  cavernous  or  trabecular  structure,  with  vessels  in  the 
intervals  of  the  spongy  mass.  An  incomplete  median  septum 
exists  along  the  body  of  the  penis  between  the  corpora  cavernosa. 

The  fibrous  case  of  the  corpus  cavernosum  is  a  white,  strong, 
elastic  covering,  from  half  a  line  to  a  line  in  thickness.  Along 
the  middle  line  of  the  penis  a  septal  process  is  sent  inwards  from 
it ;  and  numerous  other  finer  bands,  or  the  trabeculae  of  the 
spongy  structure,  are  connected  with  its  inner  surface. 

It  is  formed  of  white  shining  fibres  which  are  disposed  in 
two  layers,  outer  and  inner.  The  outer  stratum  (fig.  108,  b)  is 
formed  of  longitudinal  fibres  with  close  meshes,  arranged  like 
involuntary  muscular  tissue.  The  inner  stratum  (fig.  108,  a) 
consists  of  circular  fibres  (Wilson,  James),  with  a  like  plexiform 


a  ;   and  the  circixlar  fibrw  of  each  cftTemouB   body 
u  the  middle  line  give  rise  t«  the  aeptum  penis.     Both 


Htiala  are  inBepaxablf  united  by  Ctanmimicating  bandies,  as  ia 
the  inteatine. 

The  a^tal  proeett  ia  placed  vertically  along  the  body  of  the  One  hiMI 
penis,  and  is  thicker  and  more  peifect  behind  than  in  front.    At  I^*"' 
the  point  of  junction  of  the  crura  this  partition  separates  the 
encloaed  cavity  of  the  organ  into  two  parts ;  but  as  it  reaches 
forwaids  it  becomes  less  strong,  and  b  pierced  by  elongated  whieh  i»  im- 
apertures  (fig.  108, '),  which  give  it  the  appearance  of  a  comb,  ^       ' 
from  which  the  name  leptwm  pectiniforTne  ia  derived.      Through 
the  intervals  in  the  septom  the  Teasels  in  the  corpora  cavernosa 
communicate.     It  ia  fonned,  as  above  said,  by  the  ciiculai  fibres  bov 
of  the  cavernous  bodies.  '™*^ » 

The  tavemom  or  trabecular  itructure  is  a  network  of  fine  cords,  and  nu- 
which  fills  the  interior  of  the  corpora  cavernosa.      The  processes  h^d^d 
are  thinner  towards  the  centre  than  at  the  circiunference  of  the  J™"!*  *" 
fibrous  case  ;  and  the  areolar  spaces  are  larger  in  the  middle  and  work, 
ut  the  fore  part  of  the  contained  cavity,  than  at  the  circuntference 
or  in  the  crura  of  the  penis.      In  addition  to  white  fibrous  tissue,  In  theoiinl* 
the  trabeculto   contain  elastic  fibres,  and  involuntary  muscnhK  ^^^o*^^ 
fibres  (Muller).      The   cellular  structure  may  be  demonstrated 
by  sections  of  the  penis  after  it  has  been  distended  with  air  and 

BloodveueU.  The  bloodvesseb  of  the  penis  are  large  in  size,  VmMb. 
and  serve  tu  nourish  as  well  as  minister  to  the  function  of  the 

*  h.  View  of  the  external  or  longitudinal  Isjer  of  the  carpus  OTer- 
nosum.  1.  Inner  or  cinular  fibres  of  the  Cdpus  caTemoBum.  1.  The 
pectinifonn  septum. 


"DISSECTION  »F  THE  PELVIS. 


organ.      Having  vtitered  the 
trabecular  Btructnre,  add  join  by 
The  orteriw  of  the  corpora 
■'  the  chief  branch  (art.  corp. 


ig,  they  tamiiy  in  the 

offsets  of  the  podic  : 
i)  enteiB  at  the  crua,  and 


runs  [onvatds  through  the  middle  of  the  cavernous  structure, 

diBtributing  ofisets ;  and  the  rest  pierce  the  libroua  caae  along 

the  dorsum  of  Ihe  penis. 

a      In  the  int«rioi  they  divide  into  branches,  which  ramify  in 

the  trabeculie  (fig.  109,  a),  becoming  finer  and  finer,  until  they 

ternuimte  in    very  minute   branches,   which 

Pig.  llO.t         Qpgjj  jnto  the   veina   in   the    intertiabecidar 

©spaces  without  the  intervention  of  capillaries. 
Others  of  the  tineet  twigs  end  in  tufts  of  short, 
slightly  curled  and  dilated  vessels— tlie  ketidne 
arteries  of  MUller  (fig.  110),  which  project 
into  the  intertrabecular  spaces,  and  are  im- 
bedded in  the  coat  of  the  thin  veina :  with 
the  extremities  of  these  twisted  vascular 
bodies  fine  fibrous  procexsea  are  connected,  bnt  their  nature   is 

*  Magnified  vie  of  ihe  trabecoUr  Btructnre  Bad  orteriee  of  the  penig 
(MtHler).  a,  BraDch  ot  an  artci?  and  ita  nmificatioDB  in  the  bands  of  the 
spong;  structure  of  the  penis. 

t  A  tuft  of  the  twisted  or  helicins  arteries  {MQllerl  The  dark  shadow- 
iag  OTbond  lepnamia  »  vein  mcaiing  the  bundle  of  Teaaela. 
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not  ascertained.     The  helicinA^toieries  exist  in  greatest  aiumber  their  end- 
at  the  posterior  part  of  each  corpus  cavemotum.  ^* 

The  veins  fill  the  interspaces  of  the  areolar  stfacture,  and  Veins  are 
anastomose  freely  together  to  form  venous  plexuses.      In  the  f^^  piJJ. 
spaces  the  wall  of  the  veins  is  very  thin,  becaube  support  is  ^»»e«- 
received  from  the  surrounding  fibrous  structure.      Into  those 
radicles  of  the  veins  the  terminal  branches  of  the  arteries  pour 
their  contents ;  and  the  erectile  condition  of  the  corpus  caver- 
nosum  is  produced  by  the  distension  of  the  plexuses.     By  mefiA 
of  the  apertures  in  the  septum  the  veins  of  opposite  sides  com- 
municate freely. 

The  chief  veins  of  the  corpus  cavemosum  escape  at  the  cms  Ending  of 
penis  with  the  artery,  and  join  the  pudic  vein;  and  others  issue  ^®^'"" 
along  the  upper  and  under  aspects  of  the  penis,  to  end  in  the 
dorsal  vein  and  the  prostatic  plexus. 

Corpus  spongiosum  urethroB.  This  constituent  part  of  the  penis  Spongy 
surrounds  the  urethra  (p.  698),  but  not  equally  on  all  sides ;  Sle^pooL^' 
for  at  the  bulb  only  a  thin  stratum  is  above  the  canal,  whilst 
the  chief  part  of  the  glans  penis,  which  is  formed  by  it,  is  placed 
above  the  urethral  tube.     Posteriorly  an  offset  of  the  corpus 
spongiosum  is  continued  beyond  the  bulb  around  the  urethra. 

Structure.  The  tissue  of  the  corpus  spongiosum  is  similar  to  its  structure 
that  of  the  corpus  cavemosum  :  thus  it  consists  of  a  fibrous  tunic  J^°*^®^" 
enclosing  a  trabecular  structure  and  bloodvessels. 

The  fibrous  covering  is  less  dense  and  strong  than  in  the  The  fibrous 
corpora  cavernosa,  and  consists  only  of  circular  fibres.     A  septal  *^®*®* 
jriece  projects  inwards  from  it  in  the  middle  line,  opposite  th:i  - 


tube  of  the  urethra ;  this  is  best  marked  for  a  short  dist  Jice  in 
front  of  the  bulb,  and  assists  in  dividing  that  part  into  two 
lobes.     The  trabecular  bands  are  much  finer,  and  more  uniform  Tnbecuto. 
in  size  than  in  the  corpora  cavernosa. 

Bloodvessels.  The  arrangement  of  the  bloodvessels  in  the  erec-  Bloodves- 
tile  structure  of  the  corpus  spongiosum  is  similar  to  that  in  the  "^^ 
corpora  cavernosa ;  but  the  helicine  terminations  of  the  arteries  Heiicine 
are  absent  from  the  glans  penis,  where  the  veins  form  a  very  •*^'^**- 
close  and  regular  plexus. 

The  arteries  are  derived  from  the  pudic  on  each  side : — they  Source  of 
are  artery  of  the  bulb  and  offsets  of  the  dorsal  artery ;  one  enters  ■"®^**- 
the  bulb  behind,  and  several  in  front  at  the  glans  where  they 
most  abound.     Kobelt  describes  another  branch  to  the  bulb  at 
the  upper  aspect. 

Most  of  the  veins,  including  those  of  the  glans,  end  in  the  Termination 
lai'ge  dorsal  vein  of  the  penis,  and  some  commxmicate  with  veins  ^^ini 
of  tlie  cavernous  body  :  others  issue  jfrom  the  bulb,  and  terminate 
in  the  pudic  vein. 

Nerves  and  lymphatics.  The  nerves  of  the  penis  are  large  and  uerres. 
are  supplied  by  both  the  spinal  and  sympathetic  nerves.     On 
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the  bulb  of  the  urethra  and  tlkp  glaziB  penis,  they  are  furnished 
with  Pacinian  bodies  (Fick).  The  Koperficial  lymphatics  of  the 
integuments,  and  those  beneath  the  mucous  membrane  of  the 
urethra,  join  the  inguinal  glands ;  the  deep  accompany  the  veins 
beneath  the  acrch  of  the  pubes,  to  end  in  the  lymphatic  glands 
in  the  pelvis. 

THE    RECTUM. 

Dissection.  The  rectum  is  to  be  washed  out,  and  then  dis- 
tended with  air  ;  and  the  peritoneum  and  the  loose  fat  are  to  be 
removed  from  it. 

The  lower  end  of  the  large  intestine,  which  is  contained  in 
the  pelvis,  is  not  sacculated  like  the  colon,  but  is  smooth  on  the 
surface. 

It  is  about  eight  inches  in  length,  and  its  average  diameter  is 
that  of  the  sigmoid  flexure  of  the  colon.  Its  size  is  uniform  till 
towards  the  lower  extremity,  where  it  is  dilated,  particularly  in 
old  people ;  but  at  the  aperture  of  termination  in  the  anus  the 
gut  is  smaller  than  in  any  other  part.  The  longitudinal  bander 
of  the  colon  are  absent  from  this  portion  of  the  alimentaiy  canal, 
and  the  fibres  are  spread  over  the  surface.  ' 

Structure.  The  rectum,  like  the  rest  of  the  large  intestine, 
contains  in  its  waUs  a  peritoneal,  a  muscular,  a  mucous,  and  a 
submucous  stratum ;  and  the  muscular  and  mucous  layers  have 
certain  characters  which  distinguish  this  from  other  parts  of  the 
intestinal  tube. 

— ,The  peritoneum  forms  but  an  incomplete  covering,  and  its 
arrah^>ment  is  referred  to  in  the  description  of  the  connections 
of  the  pelvic  viscera  (p.  694). 

The  muscular  coat  consists  of  two  planes  of  fibres,  as  in  the 
OBsophagus,  viz.,  a  superficial  or  longitudinal,  and  a  deep  or  cii^ 
cular :  these  ^bres  belong  to  the  pale  or  unstriated  kind.  The 
longitudinal  a/e  continuous  with  those  in  the  bands  on  the  colon, 
but  are  here  diffused  to  form  a  stratum  around  the  gut.  The 
circular  describe  arches  around  the  intestine,  and  become  thicker 
and  stronger  towards  the  anus,  where  they  are  collected  in  the 
band  of  the  internal  sphincter  muscle. 

The  mucous  coat  is  more  moveable  than  that  in  the  colon,  and 
resembles  in  this  respect  the  lining  of  the  oesophagus  ;  it  is  also 
thicker  and  more  vascular  than  in  the  rest  of  the  large  intestine. 

When  the  bowel  is  contracted  the  mucous  lining  is  thrown 
into  numerous  accidental  folds ;  but  some  near  the  anus  are  lon- 
gitudinal, and  form  the  columns  of  Morgagni. 

There  are  three  or  four  otlier  permanent  folds,  described  by 
Mr.  Houston,  wliich  are  half  an  inch  or  less  in  depth,  and  con- 
tain circular  fibres  of  the  gut.  The  most  constant  of  these  is 
about  three  inches  from  the  anus,  on  the  front  of  the  rectum, 
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opposite  the  base  of  the  bladder ;  another  is  found  on  the  right 
side  of  the  intestine  towards  the  top ;  and  the  third  is  on  the  left 
side,  midway  between  the  other  two.  Occasionally  there  is  a 
fourth  on  the  back  of  the  rectum,  about  an  inch  from  the  anus. 
These  folds  will  be  seen  by  laying  open  the  gut  along  the  side, 
provided  it  is  tolerably  fresh. 

The  mucous  membrane  has  the  same  general  structure  as  in  Structure, 
the  colon,  but  towards  the  anus  the  secretory  apparatus  gradually 
disappears. 

Bloodvessels,    The  arteries  are  supplied  from  three   different  Arteries, 
sources,  viz.,  from   the   superior  haemorrhoidal  of  th^  inferior 
mesenteric ;  from  the  middle  hssmorrhoidal  of  the  internal  iliac 
artery ;  and  from  the  inferior  hsemorrhoidol  of  the  internal  pudic 
All  three  sets  anastomose  on  the  lower  end  of  the  gut,  and  only  ^^J^^,. 
the  upper  haemorrhoidal,  which  is  the  largest,  requires  further  pcvior  bfl»- 
notice.     The  branches  of  this  artery  (p,  607)  about  sir  in  num-  °^®"'***^^^*^ 
ber  pierce  the  muscular  layer  three  inches  from  the  anus,  and 
descend  between  the  mucous  and  muscular  coats  as  far  as  the 
internal  sphincter,  where  they  end  in  loops  like  the  veins,  which 
form  anastomotic  arterial  rings  just  within  the  anus. 

The  veins  are  deficient  in  valves,  and  communicate  freely  in  a  Veins  are 
plexus  between  the  muscular  and  mucous  coats  around  the  lower  ^^^* 
end  of  the  gut     Above,  they  join  the  inferior  mesenteric  vein, 
and  through  it  reach  the  vena  port® ;  and,  posteriorly,  they  pour 
some  blood  into  the  internal  iliac  vein  by  branches  corresponding 
with  the  middle  hasmorrhoidal  artery. 

Nerves  and  lymphatics.  The  nerves  for  the  intestine  are  ob-  Nervee. 
tained  from  the  sympathetic;  and  those  for  the  sphincter  come 
from  the  spinal  system.     The  lymphatics  terminate  in 'the  chain  Lymphatica. 
of  glands  on  the  sacrunt 


Section  VI. 


ANATOMY  OF  THE  FEMALE  VISCERA. 

In  the  pelvis  are  contained  the  viscera  common  to  both  sexes,  fiHera  in 
viz.,  the  bladder,  the  urethra,  and  the  rectum ;  and  those  special  **•  ?•***■• 
to  the  female,  or  the  organs  of  generation. 

Dissection,  The  contents  of  the  pelvis  are  to  be  removed  together  To  remove 
with  the  genital  organs.     In  this  proceeding  the  student  should       "*^'™» 
keep  the  sc«ilpel  close  to  the  osseous  boundary  of  the  pelvic  out- 
let, to  avoid  injuring  the  end  of  the  rectum ;  and  he  should  also 
detach  the  cms  of  the  clitoris  from  the  bone.  >- 
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and  prepare      After  the  parts  referred  to  are  taken  fipom  the  body,  the  rectum 
*^®°^*  is  to  be  separated  from  the  uterus  and  the  vagina,  but  the  rest  of 

the  viscera  may  remain  united  until  after  the  genital  organs  are 

examined. 

The  bladder  may  be  moderately  distended ;  and  the  fat  and 

areolar  tissue,  and  the  vessels,  are  to  be  removed  from  the  yiscera. 
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GENITAL   ORGANS. 

The  genital  organs  consist  of  the  following  parts  : — The  mens 
Veneris  and  the  external  labia,  the  clitoris  and  the  internal  labia, 
and  the  vestibule  with  the  meatus  urinarius.  Within  the  external 
labia  is  the  aperture  of  the  vagina,  with  the  hymen  or  its  rem- 
nant. Sometimes  the  term  vulva  or  pudendum  is  applied  to 
these  parts  as  a  whole. 

Mona  Veneris  and  labia  pudendi.  In  front  of  the  pubes  the 
integument  is  covered  with  hair,  and  is  raised  into  a  slight  emi- 
nence,— ^mons  Veneris,  by  a  layer  of  subjacent  fat. 

Extending  downwards  from  the  prominence  are  two  folds  of 
integument,  the  labia  pudendi  (labia  majora),  which  correspond 
with  the  scrotum  in  the  male.  Above  and  below  the  labia  are 
united,  the  points  of  junction  being  named  commissures,  but 
between  them  is  an  interval  called  rima.  The  labia  decrease  in 
thickness  inferiorly ;  they  are  covered  externally  with  a  few- 
hairs,  but  are  lined  internally  with  a  mucous  membrane.  In 
them  is  a  dartoid  tissue  resembling  that  in  the  male  scrotum. 

Within  the  lower  commissure  of  the  labia  is  a  small  thin 
transverse  fold  of  integuments  named  fourchetU,  or  framvlum ; 
and  between  this  fold  and  the  lower  commissure  is  an  interval — 
the  fossa  TiaviciUaris. 

Clitoris  and  nymphce.  Beneath  the  upper  commissure  of  the 
labia  majora  is  the  projection  of  the  clitoris,  with  the  nymphsc 
or  smaller  labia  descending  from  it. 

Dissection.  To  see  the  clitoris,  the  integuments  foiining  the 
upper  conmiissure  must  be  removed ;  and,  after  the  body  of  the 
organ  has  been  laid  bare,  the  crura  are  to  be  followed  outwards, 
one  on  each  side. 

The  clitoris  is  a  small  erectile  body,  and  is  the  representative 
of  the  penis.  It  has  the  same  anatomy  as  the  penis,  with  the 
exception  that  the  urethra  and  the  corpus  spongiosum  are  not 
continued  below  it.  Its  anterior  extremity  is  terminated  by  a 
rounded  part  or  glans,  and  is  covered  by  a  fold  of  the  skin  cor- 
responding with  the  prepuce  of  the  male. 

In  its  composition  this  organ  resembles  the  penis  in  the  fol- 
lowing particulars  : — it  consists  of  corpora  cavernosa,  which  are 
attached  by  crura  (one  on  each  side)  to  the  pubic  arch ;  they  are 
then  blended  in  the  body,  along  whose  middle  is  an  imperfect 
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pectiniform  septum.     Further,  it  possesses  a  portion  of  corpus  corpua 
spongiosum,  but  this  structure  is  limited  to  the  glans  ditoridis.     ■I^'^K*^*"™* 

Structure,  The  outer  fibrous  casing  and  the  septum  are  alike  imd  erectiio 
in  both  penis  and  clitoris ;  and  in  the  interior  of  the  clitoris  is  an  *^""®- 
erectile  tissue,  like  that  in  the  male  organ  (p.  623). 

The  nymphce  (labia  minora)  are  two  folds  of  mucous  membrane  Labia  mi- 
that  descend  from  the  end  of  the  clitoris,  one  on  each  side  of  the  ^e^d  ftim 
orifice  of  the  vagina :  they  are  continuous  above  with  the  prepu-  pwpuce. 
tial  covering  of  the  clitoris,  and  extend  down  about  one  inch  and 
a  half.     The  inner  surface  is  continuous  with  the  lining  of  the 
vestibular  space  and  vagina ;  and  the  outer,  with  the  covering  of 
the  external  labium.     Bloodvessels  are  contained  in  each  fold. 

Vestibule  and  orifice  of  the  wrethra.  Within  the  nymphsB,  be-  vestibule, 
tween  the  clitoris  above  and  the  vagina  below,  is  an  angular 
interval,  about  one  inch  and  a  half  deep,  which  is  called  the  ves- 
tibule.    In  the  middle  line  of  the  vestibular  space  is  the  round  SP'^^.®^ 

*  the  ureUiriX. 

orifice  of  the  urethra,  which  is  placed  in  a  median  eminence 
about  one  inch  below  the  clitoris,  and  near  the  aperture  of  the 
vagina. 

Orifix^e  of  the  vagina,  and  the  hymen.  The  aperture  of  the  vagina  Aperture  of 
is  close  below  the  meatus  urinarius,  and  varies  much  in  size.    In  *^  vagina, 
the  child  and  in  the  virgin  state  it  is  partly  closed  below  by  a 
thin  semilunar  fold  of  mucous  membrane  named  the  hymen. 
After  the  destruction  of  that  membrane  small  irregularly-shaped  ^^^^^ 
projections,  carunculce  myrtiformes,  exist  aroimd  the  opening  of 
the  vagina. 

Mucous  membrane.  The  mucous  covering  of  the  external  geni-  Mucous 
tals  is  furnished  throughout  with  papilhe,  but  these  are  largest  genital!^ 
on  the  labia  minora  and  the  clitoris.    Its  epithelium  is  laminar,    its  papula), 

Sebaceous  glands  open  on  the  contiguous  surfaces  of  the  labia  ^^  Kkmda.' 
majora  and  minora,  and  beneath  the  prepuce ;  and  mucous  glands 
and  follicles  exist  on  the  vestibule  and  the  inner  surfeu^e  of  the 
nymphaD. 

GENERATIVE   ORGANS. 

The  generative  organs  are  the  uterus  and  vagina,  and  the 
ovaries  with  the  Fallopian  tubes. 

Dissection,  The  viscera  are  now  to  be  separated,  so  that  the  Separate 
bladder  and  the  urethra  may  be  together,  and  the  vagina  and  the  JJtSrS*" 
uterus  remain  imited.     The  bladder  is  to  be  set  aside  for  subse- 
quent use,  and  the  other  organs  are  to  be  learnt  first 

The  surface  of  the  vagina  and  lower  part  of  the  uterus  should  clean 
be  cleaned,  but  the  peritoneal  investment  of  the  latter  is  to  be  ▼««*»^ 
left  untouched  for  the  present. 
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THE   VAOINA. 
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The  vagina  is  a  dilatable  tube,  which  is  connected  with  the 
uterus  at  one  end,  and  terminates  in  the  vulva  at  the  other.  It 
ond'ctirved  has  a  curved  course  between  the  two  points  mentioned  ;  and  the 
anterior  and  posterior  walls  of  the  tube  are  not  equal  in  length, 
for  the  former  measures  about  four  inches,  and  the  latter  about 
five  or  six. 

In  the  body  the  vagina  is  flattened  from  above  downwards,  so 
that  the  opposite  surfaces  may  be  in  contact,  but  the  upper  end 
is  rounded  where  it  is  joined  to  the  uterus.  Its  size  varies  at 
different  spots : — ^thus  the  external  orifice  which  is  surrounded 
by  the  constrictor  vaginse  muscle  is  the  narrowest  part;  the 
middle  portion  is  the  largest ;  and  the  upper  end  is  intermediate 
in  dimensions  between  the  other  two. 

After  the  vagina  has  been  laid  open  by  an  incision  along  the 
upper  wall,  the  position  of  the  uterus  in  that  wall  instead  of  the 
extremity  of  the  passage  may  be  remarked ;  and  further,  the  tube 
may  be  seen  to  extend  higher  on  the  posterior  than  the  anterior 
aspect  of  the  cervix  uteri.  On  the  inner  surface,  towards  the 
lower  part,  is  a  slight  longitudinal  ridge  both  in  front  and  behind, 
hascolt^nB  named  columns  of  the  vagina.  Before  the  tissue  of  the  vagina 
has  been  distended,  other  transverse  ridges  or  rugae  may  be  seen 
passing  between  the  colimms. 

The  wall  of  the  vagina  is  thicker  anteriorly,  where  the  urethra 
is  situated,  than  at  any  other  part  of  the  canal. 

Structure.  The  vaginal  wall  is  formed  by  a  spongy  erectile 
tissue,  which  is  covered  externally  by  a  muscular  layer,  and 
lined  by  mucous  membrane.  At  its  lower  end  the  tube  is  sur- 
rounded by  a  band  of  the  fibres  of  the  sphincter  vaginis  muscle 
(p.  464). 

The  erectile  tissue  is  more  abundant  at  the  ends  than  the 
middle  of  the  vagina,  and  is  greatest  in  quantity  below  where 
it  gives  increased  thickness  to  the  wall. 

Two  masses  of  the  erectile  tissue,  one  on  each  side  of  the 
opening  of  the  vagina,  have  been  described  as  the  semirbulbs  by 
Taylor  {hdhi-vestihuli,  Kobelt,  fig.  Ill,  a).  These  are  elongated 
masses  of  plexiform  veins,  enclosed  in  fibrous  membrane ;  chey 
are  about  an  inch  in  length  from  above  down,  and  are  situate 
one  on  each  side  of  the  vestibule,  where  they  are  covered  on  the 
outer  side  by  the  constrictor  vaginaD  (6).  At  the  upper  part  each 
is  pointed,  and  communicates  with  the  vessels  of  the  clitoris : 
and  at  the  posterior  rounded  part  it  joins  the  venous  plexus  of 
the  vagina. 
They  correa-      These  bodies  answer  lo  \.\^^  \sv3l\i  of  the  corpus  spongiosum 
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arethrte  in  the  male,  but  each  lateral  half  is  thmit  aside  towaida  the  bulb  af 
the  cms  clitoridia  by  the  large  apertnre  of  the  vagina. 

i«  is  continued  through  the  lower  apertoie  Uueoui 


to  join  the  integument  on  the  labia  majora,  and  throngb  the  oe  membrwu 
uteri,  at  the  (ipiiosite  end,  to  the  interior  of  the  uterus.  «^i. 

Many  muciparous  glands  and  follicles  abound  on  the  surface, 
but  these  are  in  greatest  abundance  at  the  upper  part.  Conical 
and  lilifunu  papilhe  exist  on  the  surface  ;  and  a  lamiuat  epilAdivm 
gives  a  covering  to  tlie  membrane. 

The  mtueuinr  layer  is  outside  the  erectile  structure,  and  con-  Mmcubr 
sista  of  longitmiinal  fibres.     Some  reach  all  along  the  vagina ;  ''™'""- 
othera,  and  thene  are  the  strongest,  only  as  far  upwards  as  the 
recto-veeical  fnscia,  to  which  they  are  attached  on  each  side. 
Above  tlicy  cii<l  in  the  superficial  layer  of  the  uterus  and  in  the 
subperitoneal  fibrous  tissue  ;  and  below  in  the  eubdermic  tissue. 

Bloodreiieli   and  iictw*.     The    arteria  are  derived    from    the  Arnrta. 
vaginal,  uterine,  and  vesical  branches  of  the  internal  iliac.      The 
veiiu,  corresponding  with  the  arteries,  form  a  plexus  around  the  Tdu  nn 
vagina,  as  well  as  in  the  external  or  genital  organs,  and  open  pi"***"™- 
into  the  internal  iliac  vein.      For  a  description  of  the  nervei  see  tferrs. 
page  612. 

*  VeinB  and  veooiu  plexaus  of  the  genital  DTgana  and  opening  of  the 
Tagina  {Kol-elt).  a.  S^mi-bulhs  or  bulbus  TeatibulL  f.  Venous  plaius 
continuoufl  with  veina  of  the  olitoria  {pw  intermedia,  Kobeltt.  /.  OUns 
clitoridis.  A.  Doreal  veia  of  the  clitoris.  L  Obturator  Toin.  b.  Sphincter 
Taginas  muscle. 
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Lymphatiof.      The  lymphatics  accompany  the  bloodvessels  to  the  glands  by  the 

side  of  the  internal  iliac  artery. 
Two  glanda        Glands  of  Bartkoline,  On  the  outer  part  of  the  yafidna,  near 

analotfuus  to  x  «3        » 

Cowper's.  the  aperture  at  the  lower  end,  and  before  the  transverse  muscle, 
are  two  small  yellowish  glandular  bodies,  one  on  each  side,  which 
represent  Cowper's  glanda  in  the  male.  Each  is  a  branched 
gland,  about  as  large  as  a  small  bean.  Its  duct  is  directed  for- 
wards to  open  on  the  inner  aspect  of  the  nympha  of  the  same 
side.  Tlie  duct  resembles  that  of  Cowper's  gland  in  its  struc- 
ture (p.  460). 

THE   UTERUS. 
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The  uterus  or  womb  is  formed  chiefly  of  unstriated  musctdar 
fibres.  Its  office  is  to  receive  the  ovum,  and  to  retain  for  a  fixed 
period  the  developing  fetus. 

This  viscus  in  the  viigin  state  is  pear-shaped,  or  rather  trian- 
gular in  consequence  of  the  body  being  flattened  (fig.  112),  and 
presents  inferiorly  a  rounded  narrow  part  or  neck.  Deviations 
from  the  standard  shape  are  seen  in  the  infant,  where  the  neck 
is  larger  thtm  the  body  ;  and  in  the  aged  female,  in  whom  there 
is  little  separation  between  the  same  two  parts. 

Before  impregnation  the  uterus  measures  about  three  inches  in 
length,  two  in  breadth  at  the  upper  part,  and  an  inch  in  greatest 
thickness.  Its  weight  varies  from  an  ounce  to  an  ounce  and  a 
half.  But  after  gestation  its  size  and  volume  exceed  always  the 
measurements  here  given. 

The  upper  end  is  convex  (fig.  112,  a),  and  is  covered  by  peri- 
toneum :  the  term  fundus  is  applied  to  the  part  of  the  organ 
above  the  attachment  of  the  Fallopian  tubes. 

The  lower  end  is  small  and  roimdcd,  and  in  it  is  a  transverse 
aperture  of  communication  between  the  uterus  and  the  vagina  (rf), 
named  os  uteri  {os  tinea:)  :  its  margins  or  lips  (labia)  are  smooth, 
and  anterior  and  posterior  in  situation,  but  the  hinder  one  is  the 
longest.  Towards  the  lower  part  the  uterus  is  constricteil 
(fig.  1 1 2,  c)  and  this  diminished  portion  is  called  the  neck  of  the 
uterus  {cervix  uteri)  ;  it  is  surrounded  by  the  vagina,  and  is 
covered  by  this  tube  to  a  greater  extent  Isehind  than  in  front 
The  neck  is  about  half  an  inch  in  length,  and  gradually  tapers 
towards  the  extremity. 

The  body,  or  the  intervening  part  of  the  uterus,  is  more  convex 
posteriorly  than  anteriorly,  and  decreases  in  size  down  to  the 
neck.  It  is  covered  on  both  aspects  by  the  peritoneum,  except 
about  half  an  inch  at  the  lower  part  in  front,  where  it  is  con- 
nected to  the  bladder.  To  each  side,  which  is  straight,  the 
parts  contained  in  the  broad  fold  of  the  peritoneum  are  attached  : 
— viz.,  the  Fallopiaii  lub^  oX»  Vixa  to^  (5'\,  the  round  ligament 


THE  TTTEKUS. 

mther  below  ttnd  1:>efoTe  it,  ttnd  the  orai;  (o),  and  its  ligament  (p) 
below  and  behind  the  othera. 

Ditteelion  To  eiamiae  the  interior  of  the  uterna,  a  cut  ie  to  Oj 
be  made  along  the  anterior  wall  from  the  funduB  to  the  oe  uteri ;  "' 
and  then  Bome  of  the  tiesue  ia  to  be  removed  on  each  side  of  the 
middle  line  to  ahow  the  contained  cavity. 

The  thiekaai  of  the  uterine  wall  is  greatest  opposite  the  middle  it 
of  the  body.      It  ia  greater  at  the  centre  than  at  the  angles  of "" 
the  fnndus  (hg.  112),  the  wall  becoming  thinneF  towards  the 
attachment  of  the  Fallopian  tulles. 

iMrrior  of  the  vlrma  (fig.  112).   Within  the  uterus  ia  a  amall  H 

Fig.  112.' 


space,  which  is  divided  artificially  into  two — that  of  the  body, 
and  that  of  the  neck  of  the  oi^an. 

The  space  occupying  the  body  of  the  viscus  is  triangular  in  )■  >  titan- 
fonn,  and  is  larger  than  the  other.      Its  base  is  at  the  fundus  of  {^^'Kdj 
the  uterus,  where  it  is  convex  towards  the  cavity,  and  the  angles 
are  prolonged  towatds  the  Fallopian  tubes.     The  apez  is  directed  wbfcb  la 
downwards,  and  Joins  the  cavity  in   the  cervix  by  a  narrowed  ^aiow  - 
circular  part,   iitknait   (os  uteri  internum),  which  may  be  nar- 
rower than  the  opening  of  the  uterus  into  the  vagina. 

The  space  within  the  ueck  tenninatea  inferiorly  at  the  osukda 
uteri  {fig.  112,  c)  ;  and  it  is  continuous  above,  as  before  said,  ^J^ 
with  the  space  within  the  body.     It  is  larger  at  the  middle  spua  in  th« 

*  Cavity  of  the  nierua  aod  yaelna  shown,  with  a  poeteriar  Tier  of  the 
broad  ligament. — a.  Fundus  oterL  b.  Bod;  of  the  uterine  caTitj.  e. 
Cen-ii  with  the  arbar  vitn.  d.  Month  of  the  atemg.  t.  Cari^  ot  the 
vagina,  r.  Broad  ligament  ot  the  utenii,  i.  Fallopian  tube  :— i.  mark- 
ing the  inner  opening,  and  (  the  anCer  or  corpus  fimbriatum.  o.  Onry, 
and  p  ligsmeDl  of  the  ovaiy. 
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than  at  either  end,  being  spindle-shaped,  and  is  somewhat  flat- 
in  the  neck  tened  like  the  cavity  of  the  body.  Along  both  the  anterior  and 
ortte^wrbor  *^®  posterior  Wall  is  a  longitudinal  ridge,  and  other  ridges  (rug<B) 
are  directed  obliquely  from  these  on  each  side :  this  appearance 
has  been  named  arbor  vitte  uterinvs.  In  the  intervab  between 
the  rugsB  are  mucous  follicles,  which  sometimes  become  distended 
with  fluid,  and  give  rise  to  the  rounded  clear  sacs  named  the 
ovula  of  Naboth,      , 

Structure.  The  dense  wall  of  the  uterus  is  composed  of  layers 
of  unstriated  muscular  fibre,  intermixed  with  dense  areolar  and 
elastic  tissues,  and  lai*ge  bloodvessels.  On  the  exterior  is  the 
peritoneum ;  and  lining  the  interior  is  a  thin  mucous  membrane. 

The  muscular  fibres  can  be  demonstrated  at  the  full  period  of 
gestation  to  form  three  strata  in  the  wall  of  the  uterus,  viz., 
external,  internal,  and  middle. 

The  external  layer  contains  fibres  which  are  mostly  transverse  ; 
but  at  the  fundus  and  sides  they  are  oblique,  and  are  more 
marked  than  along  the  middle  of  the  organ.  At  the  sides  the 
fibres  converge  towards  the  broad  ligament ;  some  are  inserted 
into  the  subjwritoneal  fibrous  tissue ;  and  others  are  continued 
into  the  Fallopian  tube,  the  round  ligament,  and  the  ligament 
of  the  ovary. 

The  internal  fibres  describe  circles  around  the  openings  of  the 
Fallopian  tubes,  and  spread  from  these  apertures  till  they  meet 
at  the  middle  line.  At  the  neck  of  the  uterus  they  are  arranged 
in  a  transverse  direction. 

The  middle  or  intervening  set  of  fibres  are  more  indistinct 
than  the  others,  and  have  a  less  determinate  direction. 

The  mucous  lining  of  the  uterus  is  continued  into  the  vagina 
at  one  end,  and  into  the  Fallopian  tubes  at  the  other. 

In  the  body  of  the  uterus  it  is  of  a  reddish-white  colour,  and 
is  thin,  smooth,  and  adherent,  but  without  papillae.  Like  the 
mucous  membrane  of  the  intestine,  it  possesses  tubular  glandsy 
which  may  be  either  straight  and  simple,  or  may  be  twisted  or 
with  glands,  jjjanched ;  the  minute  apertures  of  these  are  scattered  over  the 
surface. 

In  the  cervix  uteri,  between  the  rugae,  mucous  follicles  and 
glands  are  collected,  and  near  the  outer  opening  papillae  exist. 

The  epithelial  covering  of  the  mucous  membrane  consists  of  a 
single  layer  of  cells,  which  is  columnar  and  ciliated  throughout 
the  cavity  of  the  uterus. 

The  bloodvessels  of  the  uterus  are  large  and  tortuous,  and 
occupy  canals  in  the  uterine  substance,  in  which  they  communi- 
cate freely  together.  The  arteries  are  furnished  from  the  uterine 
and  ovarian  branches  (p.  607). 

The  veins  correspond  with  the  arteries ;  they  are  large  in  size, 
and  form  plexuses  in  t\ie  ulei^aa. 
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The  nerves  are  derived  from  the  sympathetic  (p.  612),  and  nerves, 
are  very  small  in  proportion  to  the  size  of  the  uterus.     External 
to  the  uterus  they  are  not  enlarged  in  pregnancy  (Beck). 

Lymphatics,  One  set  accompanies  the  uterine  arteries  to  the  Lympha- 
glands  on  the  iliac  artery.    Another  set  issues  from  the  fundus,  ^to'-^^^ 
enters  the  broad  ligament,  and  accompanies  the  ovarian  artery  to 
glands  on  the  aorta :  the  last  are  joined  by  lymphatics  of  the  ^^^ 
ovary  and  Fallopian  tube. 

Round  ligament  of  the  uterus.    This  firm  cord  supports  the  Round  lk:a- 
uterus,  and  is  contained  partly  in  the  broad  ligament,  and  partly  £*^Sroto. 
in  the  inguinal  canal  (p.  601).     It  is  about  four  or  five  inches  Attachment 
in  length,  and  is  attached  to  the  upper  part  of  the  uterus  close  ^  uterus ; 
Ijelow,  and  anterior  to  the  Fallopian  tube.     A  process  of  the 
peritoneimi  accompanies  the  part  of  the  cord  in  the  inguinal 
canal,  and  remains  pervious  sometimes  for  a  short  distance. 

The  ligament  is  composed  of  unstriated  muscular  fibres,  de-  how  formed, 
rived  from  the  uterus,  together  with  vessels  and  areolar  tissue. 

OVARIES   AND    FALLOPIAN    TUBES. 

Ovary.  The  ovaries  are  two  bodies,  corresponding  with  the  Ovary: 
testes  of  the  male.     They  are  contained  in  the  broad  ligaments  P"*^^*"°* 
of  the  uterus,  one  in  each,  and  at  the  posterior  aspect. 

Each  ovary  is  of  an  elongated  form,  and  somewhat  flattened  Form  and 
from  above  down.     It  is  of  a  whitish  colour,  with  either  a  ^^^^* 
smooth  or  a  scarred  surface.     Its  volume  is  variable  ;  but  in  the 
virgin  state  it  is  about  one  inch  and  a  half  in  length,  half  that  dimensions 
size  in  width,  and  a  third  of  an  inch  in  thickness.     Its  weight 
is  nearly  a  quarter  of  an  ounce.  and  weight 

The  ovary  is  connected  with  the  broad  ligament  by  its  anterior  Connec- 
margin,  where  the  vessels  enter  the  stroma.  Its  outer  end  is  ****"*• 
rounded  and  is  connected  with  one  of  the  fimbriss  at  the  mouth 
of  the  Falloi)ian  tube.  The  inner  extremity  is  narrowed,  and 
is  attached  to  the  side  of  the  uterus  by  a  fibrous  cord, — ^the 
ligament  of  the  ovary,  which  is  placed  below  the  level  of  the 
Fallopian  tube  and  the  round  ligament. 

Structure.    The  ovary  consists  of  a  stroma  of  areolar  tissue  Glandular 
containing  small  bodies  or  ovisacs  named  Qraafian,  and  the  whole  ^  ■*">«*«»• 
is  enclosed  within  a  fibrous  tunic.     The  peritoneum  surrounds 
it  except  at  the  attached  margin. 

The  special  fibrous  coat  (tunica  albuginea)  is  of  some  thickness  A  fibrous 
and  of  a  whitish  colour,  whence  its  name,  and  is  adherent  to  the  JJSJ|5|J'" 
contained  stroma.     Sometimes  a  yellow  spot  (corpus  luteum)  or  stroma, 
some  fibrous  cicatrices  may  be  seen  in  this  covering. 

Stroma,  The  substance  of  the  ovary  is  spongy,  vascular,  and  stroma, 
fibrous.     At  the  centre  the  fibres  radiate  from  the  hilum  towards  fibrous 
the  circumference.     But  at  the  exterior  is  a  granular  material  ^^,^j^^ 
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whicli  contains  very  many  small,  with  other  larger  bodies — the 
Graafian  vesicles. 

The  Graafian  vesicUa  or  follicles  are  round  and  transpaient 
saccules,  scattered  through  the  granular  stroma  of  the  ovary. 
During  the  child-bearing  period  some  are  larger  than  the  rest ; 
and  of  this  larger  set  ten  to  thirty,  or  more,  may  be  counted 
at  the  same  time ;  these  vary  in  size  from  a  pin's  head  to  a  pea. 
The  largest  are  situate  at  the  circumference  of  the  organ,  and 
sometimes  they  may  be  seen  projecting  through  the  fibrous  coat. 

Each  consists  of  a  transparent  coat  with  a  fluid  inside.  The 
coat  of  the  vesicle  named  ovircapstde  (tunica  fibrosa),  is  formed 
of  fine  areolar  tissue,  and  is  united  to  the  stroma  of  the  ovary  by 
a  network  of  bloodvessels  (vascular  layer),  which  ramifies  in  the 
wall.  Lining  it  is  a  laminar  series  of  nucleated  granular  cells — 
the  membrana  granulosa  of  Baer,  which  is  thickened  at  one  spot 
on  the  side  towards  the  ovary,  and  surroimds  the  ovum  as  the 
discus  proligertLSf  fixing  it  to  the  wall.  The  fluid  in  the  interior 
is  transparent  and  albuminous ;  it  contains  the  minute  vesicular 
ovum,  together  with  molecular  granules. 

When  the  Graafian  vesicle  is  matured  it  bursts  on  the  surface 
of  the  ovary,  and  the  contained  ovum  escapes  into  the  Fallopian 
tube.  After  the  shedding  of  the  ovum  the  ruptured  vesicle  gives 
origin  to  a  yellow  substance,  corptu  lutev/m,  which  finally  changes 
into  a  cicatrix. 

Bloodvessels  and  nerves.  The  ovarian  artery  pierces  the  ovaiy  at 
the  anterior  or  attached  border,  and  its  branches  run  in  zigzag 
lines  through  the  stroma,  to  which  and  the  Graafian  vesicles  they 
are  distributed.  The  veins  begin  in  the  vesicles  and  the  texture 
of  the  ovary,  and  after  escaping  from  its  substance,  form  a  plexus 
{pampiniform)  near  the  ovary,  and  within  the  fold  of  the  broad 
ligament.  The  nerves  are  derived  from  the  sympathetic  on  the 
ovarian  and  uterine  vessels. 

Appendage  to  the  ovary,  (Parovarium,  Organ  of  Rosenmiiller.) 
On  holding  up  the  broad  ligament  of  the  uterus  to  the  light,  a 
collection  of  small  tortuous  tubules  will  be  seen  between  the 
ovary  and  the  Fallopian  tube.  This  mass  is  the  renmant  of  the 
Wolflian  body  of  the  fetus ;  and  it  is  about  one  inch  broad  with 
its  base  to  the  Fallopian  tube,  and  apex  to  the  attached  part  of 
the  ovary.  The  small  tubes  are  quite  separate  from  the  sur- 
rounding parts,  and  are  about  twelve  to  twenty  in  nxmiber.  At 
the  base  or  wider  end  tbey  are  joined  more  or  less  perfectly  by 
a  tube  crossing  the  rest,  and  prolonged  sometimes  a  short  way 
into  the  broad  ligament.  Each  tube  is  a  closed  fibrous  capsule 
with  a  clear  fluid  within,  and  a  lining  of  epitheliimi. 

Fallopian  Tubes.  These  tubes  convey  the  ova  from  the 
ovaries  to  the  uterus,  and  correspond  in  their  office  with  the  vasa 
Jeferentia  in  the  male. 
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The  tubes  are  two  in  numl>er,  one  on  each  side.     Each  is  Length, 
about  four  inches  in  length.     Cord-like  at  the  inner  end,  where 
it  is  attached  to  the  upper  part  of  the  uterus,  it  increases  in  size  and  form, 
towards  the  outer  end,  and  terminates  in  a  wide  extremity,  like 
the  mouth  of  a  trumpet.     This  dilated  end  is  fringed,  and  the  It  is  dilated 
serrations  of  its  circumference  are  called  fimbrUe,     When  the  ®*       ^ 
fimbriated  end  is  floated  out  in  water,  one  of  the  processes  may  ated. 
be  seen  to  be  connected  with  the  outer  end  of  the  ovary.     In  the 
centre  of  the  fimbriae  is  a  groove  leading  to  the  orifice  of  the 
Fallopian  tube. 

On  opening  the  tube  with  care,  the  size  of  the  contained  space.  Size  of  the 
and  its  small  aperture  into  the  uterus  can  be  observed.  Its  canal  at^e  e^! 
varies  in  size  at  different  spots  : — the  narrowest  part  is  at  the 
orifice  into  the  uterus  (ostium  uterinum),  where  it  scarcely  gives 
passage  to  a  fine  bristle ;  towards  the  outer  end  it  increases  a 
little,  but  it  is  rather  diminished  in  diameter  at  the  outer  aperture 
(ostium  alxlominalc). 

Structure,  This  excretory  tube  has  the  same  structure  as  the  A  muAcular 
uterus  with  which  it  is  connected,  viz.,  a  muscular  tunic,  covered  ■*"*°'**"- 
externally  by  peritoneum,  and  lined  by  mucous  membrane. 

The  miLSCular  coat  is  formed  of  an  external  or  longitudinal.  Fibres  pn>- 
and  an  internal   or  circular  layer ;    both  these  are  continuous  uterua.*"^™ 
with  similar  strata  in  the  wall  of  the  uterus. 

The  miusous  Ttiemhrane  forms  some  longitudinal  folds,  particu-  Mucoua  coat 
larly  at  the  outer  end.     At  the  inner  extremity  of  the  canal  it  is 
continued  into  the  mucous  lining  of  the  uterus,  but  at  the  outer  jg  oontlnu- 
end  it  joins  the  peritoneal  covering.     A  columnar  and  ciliated  2?"  ^^  p®- 
epithelium  covers  the  surface,  as  in  the  uterus,  and  is  said  by 
Henle  to  be  detected  on  the  outer  surface  of  the  fimbria). 

The  bloodvessels  and  nerves  are  furnished  from  those  supplied  to  Vessels, 
the  ovary  and  uterus. 

THE  BLADDER,  UBETHRA,  AND  RECTUM. 

Bladder.  The  peculiarities  in  the  form  and  size  of  the  female  Anatomy 
bladder  have  been  detailed  in  the  description  of  the  connections  gj™  ^' 
of  the  viscera  of  the  female  pelvis  (p.  602).     For  a  notice  of  its 
structure,  the  anatomy  of  the  male  bladder  is  to  be  referred  to 
(p.  617). 

Dissection,  To  prepare  the  bladder,  distend  it  with  air,  and  Preparattoa 
remove  the  peritoneal  covering  and  the  loose  tissue  from  the  ^   ^ 
muscular  fibres. 

After  the  external  anatomy  of  the  bladder  and  urethra  have  Open  it 
been  learnt,  the  receptacle  for  the  urine  and  its  excretory  tube 
are  to  be  sUt  open  along  the  upper  part. 

Urethra.  The  length  and  the  connections  of  this  excretory  Length  of 
tube  are  given  in  page  602.  urethra. 
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The  average  diameter  of  the  tube  is  rather  more  than  a  quarter 
of  an  inch,  and  the  canal  is  enlarged  and  funnel-shaped  towaids 
the  neck  of  the  bladder.  Near  the  external  aperture  is  a  hollow 
in  the  floor  of  the  tube.  In  consequence  of  not  being  surroimded 
by  resistant  structures,  the  female  urethra  is  much  more  dilatable 
than  the  corresponding  passage  in  the  male. 

Structure.  This  tube,  like  the  urethra  of  the  male,  consiBtB  of 
a  mucous  coat,  which  is  enveloped  by  a  plexus  of  bloodvesselsy 
and  by  muscular  fibre. 

The  musctUar  coat  extends  the  whole  length  of  the  urethra. 
Its  fibres  are  circular,  and  continuous  behind  with  the  middle 
layer  of  the  bladder.  In  the  pennseal  ligament  this  covering  is 
placed  between  the  constrictor  urethrae  and  the  submucous  layer, 
as  in  the  male  (p.  459) ;  and  that  on  the  tube  in  the  pelvis  wiU 
correspond  with  the  prostatic  enlargement  in  the  other  sex. 

The  miicom  coat  is  pale  except  near  the  outer  orifice.  It  is 
marked  by  longitudinal  folds ;  and  one  of  these,  in  the  floor  of 
the  canal,  resembles  the  median  crest  in  the  male  urethra  (p.  620). 
Around  the  outer  orifice  are  some  mucous  foLlides ;  and  towards 
the  inner  end  are  mucous  glands,  whose  apertures  are  arranged 
in  lines  between  the  folds  of  the  membrane.  A  laminar  epUht- 
Hum  is  spread  over  the  surface,  and  beneath  it  are  deeper  conical 
cells  as  in  the  bladder. 

A  mbmv/ious  stratum  of  longitudinal  elastic  and  muscular 
tissues  lies  close  beneath  the  mucous  membrane  as  in  the  male. 

Dissection,  The  rectum  may  be  prepared  for  examination  by 
distending  it  with  air  or  tow,  and  removing  the  peritoneal  covering 
and  the  areolar  tissue  from  its  surface. 

Rectum.  The  structure  of  the  rectum  is  similar  in  the  two 
sexes ;  and  the  student  may  use  the  description  in  the  Section  on 
the  anatomy  of  the  viscera  of  the  male  pelvis  (p.  625). 
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JevtkUarBDi, 


Two  muscles,  the  pyriformis  and  obdurator  intemus,  have 
their  origin  within  the  cavity  of  the  pelvis. 

Dissection,  Take  away  any  fascia  or  areolar  tissue  which  may 
remain  on  the  muscles ;  and  define  their  exit  from  the  pelvis, 
the  posterior  (pyriformis)  passing  through  the  great  sacro-sciatic 
notch,  and  the  anterior  (obturator)  through  the  small  notch  of 
tht  some  name.     On  the  right  side  the  dissector  may  look  to 
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the  attachment  of  the  levator  ani  muscle  to  the  pubic  part  of  the 
hip-bone. 

The  PYRiFOBMis  MUSCLE  ifl   fleshy  within   the   pelvis,  and  Pyrffonnto. 
gradually  narrowing,  ia  directed   outwards   through   the   great 
sacro-sciatic  notch  to  the  great  trochanter  of  the  femur.     The 
muscle  has  received  its  name  irom  its  form. 

In  the  pelvis  the  pyriformis  arises  by  three  slips  from  the  Origin  in 
second,   third,   and  fourth  pieces  of   the    sacrum  between  the  *^®  P^"^' 
anterior  apertures,  and  &om  the  lateral  part  of  the  bone  external 
to  those  holes ;  as  it  passes  from  the  pelvis,  it  takes  origin  also 
from  the  surface  of  the  hip-bone  forming  the  upper  part  of  the 
large  sacro-sciatic  notch,  and  from  the  great  sacro-sciatic  ligament. 
From  this  origin  the  fibres  converge  to  the  tendon  of  insertion  Insution. 
into  the  trochanter.     (See  Dissection  of  the  Buttock.) 

The  anterior  surface  is  in  contact  with  the  rectum,  but  more  its  oonnoc- 
on  the  left  than  the  right  side ;  with  the  sacral  plexus ;  and  with  ^^  ^^ 
the  sciatic  and  pudic  branches  of  the  internal  iliac  vessels.     The  around, 
opposite  surface  rests  on  the  sacrum,  and  ia  covered  by  the  great 
gluteal  muscle  outside  the  pelvis.     The  upper  border  is  near  the 
hip-bone,  the  gluteal  vessels  and  the  superior  gluteal  nerve  being 
between  ;  and  the  lower  border  is  contiguous  to  the  coccygeus 
muscle,  only  the  sciatic  and  pudic  vessels  and  nerves  intervening. 

Action,  The  pyriformis  belongs  to  the  group  of  external  rota-  U«e  as  an 
tors  of  the  hip-joint ;  and  its  use  will  be  given  with  the  descrip-  J^S^J^^if 
tion  of  the  outer  half  of  the  muscle  in  the  dissection  of  the  hip  joint. 
Buttock. 

The  OBTURATOR  INTERNUS  MUSCLE,  like  the  preceding,  has  its  Obturator 
origin  in  the  pelvis,  and  its  insertion  at  the  great  trochanter  of  ™"*^ 
the  femur  ;  but  the  part  outside  is  almost  parallel  in  direction  *■  ^*  over 
with  that  inside  the  pelvis. 

The  muscle  arises  by  a  broad  fleshy  attachment  from  the  ob-  Origin  in 
turator  membrane,  except  a  small  part  below;  from  the  pelvic  or       P®*^"- 
obturator  fascia  covering  the  surface,  and  from  the  flbrous  arch 
bounding  the  canal  containing  the  obturator  vessels  and  nerve  ; 
slightly  from  the  surface  of  bone  internal  to  the  thyroid  hole, 
but  largely  from  the  smooth  inclined  surface  of  the  pelvis  behind 
that  aperture, — ^reaching  upwards  to  the  brim,  downwards  to  the 
outlet,  and  backwards  to  the  great  sacro-sdatic  notch  of  the  pelvis, 
though  opposite  the  small  sacro-sciatic  foramen  a  thin  layer  of 
fat  separates  the  fleshy  fibres  from  the  bone.     The  fibres  are  Arohinj  of 
directed  backwards  and  somewhat  downwards,  and  end  in  three  *"" 

or  four  tendinous  pieces,  which  turn  over  the  sharp  pulley-like  ^^^  ^^ 
surface  at  the  back  of  the  liip-boue  corresponding  with  the  small  hip  bone, 
sacro-sciatic  notch.     Outside  the  pelvis  the  tendons  blend  into  Insertion, 
one,  which  is  inserted  into  the  great  trochanter. 

The  pelvic  portion  of  the  muscle  is  in  contact  by  one  surface  P*rt  of 
with  the  wall  of  the  pelvis  and  the  obturator  membrane ;  by  the  in  peirie 
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other  surface  with  the  fascia  lining  the  pelvis,  and  towarcls  its 
lower  border  with  the  pudic  vessels  and  nerve.  Above  the  level 
of  the  levator  ani,  viz.,  a  line  from  the  lower  part  of  the  sym.- 
physis  pubis  to  the  ischial  spine,  the  muscle  corresponds  with 
the  cavity  of  the  pelvis,  but  below  that  line,  with  the  ifichio- 
rectal  fossa. 

Action,  The  muscle  draws  towards  the  edge  of  the  hip  bone 
over  w^hich  it  bends,  and  is  able  to  rotate  out  the  hip  joint.  For 
a  more  detailed  notice  of  its  use,  see  the  description  of  the  external 
rotators  in  the  dissection  of  the  Buttock. 

CoccYQEUS  Muscle.  The  position  and  the  connections  of 
this  muscle  may  be  now  studied  with  advantage  in  the  interior 
of  the  pelvis.     The  muscle  is  described  at  p.  588. 
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LIGAMENTS   OF   THE    PELVIS. 

The  several  bones  of  the  pelvis  have  the  following  articula- 
tions with  one  another.  The  sacrum  is  joined  by  its  base  to  the 
last  lumbar  veitebra,  and  by  its  apex  to  the  coccyx.  Laterally 
this  central  bone  is  united  with  the  two  innominate  bones.  And 
the  innominate  bones  are  connected  together  in  front,  as  well  as 
to  the  sacrum  and  the  spinal  column  posteriorly. 

Sacro-vertebral  Articulation.  The  base  of  the  sacrum  is 
articulated  with  the  last  lumbar  vertebra  by  ligaments  similar  to 
those  uniting  one  vertebra  to  another  (p.  399) ;  and  by  one 
special  ligament — the  sacro-vertebral. 

Dissection.  For  the  best  manner  of  bringing  these  different 
ligaments  into  view,  the  dissector  may  consult  the  directions 
already  given  for  the  dissection  of  the  ligaments  of  the  vertebr» 
(p.  399). 

The  common  ligaments  for  the  bodies  of  the  two  bones  are  an 
anterior  and  a  posterior,  with  an  intervening  fibro-cartilaginous 
substance.  Between  the  neural  arches  lie  the  ligamenta  sub- 
flava  ;  and  between  the  spines  the  supra  and  interspinous  bands 
are  situate.  The  articular  processes  are  imited  by  capsular 
ligaments  with  synovial  membranes. 

The  sacro-vertebral  or  intertransverse  ligament  (fig.  113  *)  is  a 
strong  bimdle  of  fibres,  which  reaches  from  the  under  surface  of 
the  tip  of  the  transverse  process  of  the  last  lumbar  vertebra  to 
the  lateral  part  of  the  base  of  the  sacrum  (transverse  process). 
Widening  as  it  descends,  the  ligament  joins  the  fibres  in  front 
of  the  articulation  between  the  sacrum  and  the  innominate  bone. 

Sacro-coccygeal  Articulation.  The  bodies  of  the  sacrum 
and  coccyx  are  united  by  a  fibro-cartilage,  and  by  an  anterior 
and  a  posterior  common  ligament.  And  there  is  a  sepcu-ate 
articidation  for  the  comua  of  the  bones. 

ZHssedion,  Little  dissection  is  needed   for  these  ligaments. 
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Wlicn  tlie  areolar  tissue  has  been  remoTed  altogether  from  the 
LoneB,  the  ligamenta  will  be  apparent. 

The  anterwr  ligament  {eacro-cocc;gefkl)  coiuists  of  a  few  fibres  An  utuior 
thut  paaa  between  the  bones  in  front  of  the  fibrivCBrtilage. 

The  poiterii/r  ligtnTtent  is  wide  at  its  attachment  to  the  last  ■  poMartor 
piece  of  the  Bacrum,  but  nar-  iigiuniait. 

TOwa    as    it   descends   to   be  •''8-  ^'S-* 

inserted  into  the  coccyx. 

The  JUtTo-cartUage  resem- 
bles that  between  the  verte- 
brs,  and  is  attached  to  the 
surfaces  of  the  bones. 

Articulation  of  the  eonma. 
The  cornua  of  the  first  piece 
nf  the  coccyx  are  united  with 
the  cumua  of  the  last  sacral 
vertebra  by  ligamentous 
bands,  instead  of  joints  as 
in  the  articular  processes  of 
the  other  vertebraj. 

Movement.  Whilst  the 
coccyx  remains  separate  from 
the  sacrum,  there  will  exist 
a  slight  antcro-posterior  movement  between  them. 

Union   op  the  boxes  op  tbb  cocctx.    When  the  seTeral  cnimi  of 
piecea  of  the  coccyx  are  not  united  by  bone,  their  bodies  are  J^J^""  **** 
connected  together  by  anterior  and  poiterwr  bands,  and  by  inter- 
vening thin  Jibro-caiiilagei.     But  in  the  adult  male  the  bones  are 
generally  joined  by  oasiSc  matter. 

Sacro-iliac  Articulation.  The  irregular  eorfacea  by  which  Unioo  ba- 
the sacrum  and  the  innominate  bone  articitlate,  are  tmited  by  Ht^^ud 
cartilage,  and  are  maintained  in  contact  by  anterior  and  poate-  ^P  *»"■ 
rior  sacro-iliac  ligaments.     Inferiorly  the  bones  are  further  con- 
nected,   without  being  in  contact,  by  the  strong  sacro-eciatic 
ligaments. 

1/Usection.  To  see  the  posterior  ligaments,  the  maae  of  mnsde  To  ^^—'i 
at  the  back  of  the  sacrum  ia  to  be  lemoveil  on  the  aide  on  meni^ 
wliich  the  innominate  bone  remains.  The  anterior  bands  will 
I>e  visible  on  the  removal  of  some  aroolor  tissue.  The  small 
socro-sciatic  ligament  will  be  bronght  into  view  by  removing 
the  coccygeus ;  and  the  large  ligament  is  dissected  with  the 
lower  limb. 

The  aiUerioT  taero^iae  ligament  (fig.  113,')  consists  of  a  lev  Anterior 

*  Ligaments  of  the  pelvis  and  Mp  joint — 1.  Sacro-vertebnU.  2.  Ilia- 
vertebnl  or  ilio-lumbar.  7,  Anterior  ucro-iliac.  8.  Sjmphjsia  pubis. 
S.  Bubpnbic  li^pment.  10.  Obtontor  lignmcDt  or  membraae.  11.  Hip 
joint  ca^ieule.     12.  Uio-femoral  baaiL 
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3  attached  to  the  Bacmm  and  the 


thin  Mattered  fibre*,  *hich  i 
hip  \K>ne  near  their  articuhir  ai 
Fsdailor  The  pBiterior  ItgamenU   (eacro-iUac)   are  much  stronger  tlian 

"«*™"':    tlie  anterior,  and  the  fibres  are  coUecled  into  bundles.      Th«« 
ligaments  pass  from  the  rongh  inner  Buriace  at  the  poaterior  end 
of  the  innominate  bone  to  the  first  two  pieces  of  the  sacrum. 
noanon  One    bundle,   which  is  distinct   from  tie   others,    and   more 

oW^im!  ""  superficial,  is  named  the  obliqM  or  long  poiterioT  ligament ;  it  is 
attached  to  the  posterior  upper  iliac  spinous  process,  and  descend:' 
almost  veitically  to  the  third  piece  of  the  sacrum. 
ArticuUr  ArticvUiT  eaTtilage.  Between  the  irregular  surfaces  of  the  bsne 

"""'*°'      in  this  articulation  {sacro-iliac  synchondrosis)   is  a  thin  tmeTen 
layer  of  cartilage.      It'  fita 
Fig.  114."  ijjto  the   inequalitifa    of  tiie 

osseous  surfaces,  uniting  thcoi 
very  firmly  together ;  and 
in  it  there  is  said  to  be  Bome- 
times  a  hollow  with  irregular 
surfaces  hke  that  in  the  ear- 
tiloge  of  the  symphysis  pubis. 
On  separating  the  bones  afl^r 
the  other  ligaments  are  ex- 
amined, the  cartilage  may  be 
detached  with  a  knife. 

Movement.  There  is  scarcely 

any   appreciable    motion    in 

the    sacro-iliac     articnlation, 

even  when  the  hip  bene  is 

seized  hy  the  hand,  and  forcibly  pulled  in  different  directions. 

"  T^^''    The  articulation  seems  designed  for  security  and  little  movement, 

'      inasmuch  as  the  surfaces  are  not  in  contact,  are  very  irregular, 

and  have  a  firm  and   ineztentdble  piece   of  cartilage  interpoeei) 

KiDutlniM     between  them.      In  some  instances,  and  especially  during   pr^ 

nancy,  tliere  is  a  greater  degree  of  motion  perceptible. 
Bucnudntlc      Two  sacTO'iciatk  liffamenU  pass  from  the  lateral  part   of  the 
irtSxi;       sacrum  and  coccyi  to  the  hinder  border  of  the  os  innoniinatum. 
across  the  space  between  the  hones  at  the  back  of  the  pelvis. 
The  ligaments  are  named  laige  and  smalL 

The  large  ligament  (fig.  114,*)  reaches  ^m  the  back  of  the 
hip  bone,  and  from  the  side  of  the  sacrum  and  coccyx  t«  the 
ischial  tuberosity.  As  this  may  have  been  cut  in  the  examina- 
tion of  the  gluteal  region,  no  further  notice  is  given  here  ;  bnt  if 
it  remains  entire,  see  Dissection  of  the  Buttock  for  its  description. 
The  tmatl  ligament  (fig.  114,*)  is  attached  internally  by  a 

*  Great  sacro-sciatie  ligamenU. — 4.  I^rge  or  posterior  ligameot.     5. 
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wide  piece  to  the  borrler  of  the  sacrum  and  coccyx,  where  it  is 
united  with  the  origin  of  the  preceding  band.     The  fibres  are 
directed  outwards,  and  are  inserted  by  a  narrowed  part  into  the  attachmentM 
ischial  spine  of  the  hip  bone.     Its  pelvic  surface  is  covered  by  and  connec- 
the   coccygeus  muscle ;  and  by  the  opposite  surface  it  is   in     '^^ 
contact  with  the  great  sacro-sciatic  ligament.     Above  it,  between 
it    and   the   hip-bone,   is  the  large  sacroHsciatic   foramen ;  and 
below  it  is   the   small   foramen  of  the   same   name,  which  is 
bounded  by  the  two  ligaments. 

By  their  position  these  ligaments  convert  into  two  apertures  Apertuiw 
or  foramina  (sacro-sciatic),  the  large  sacro-sciatic  excavation  in  them, 
the  dried  bones  :  the  openings,  and  the  parts  they  give  passage 
to,  are  described  in  the  Dissection  of  the  Buttock. 

Ligaments  of  the  Innominate  Bones.  The  innominate  bones  Spedni  Ug 
are  united  in  front,  at  the  pubic  symphysis,  by  an  interposed  SJfbonwj. 
])iece  of  cartilage  and  special   ligaments  ;  and  behind,  each  is 
connected  with  the  transverse  process  of  the  last  lumbar  vertebra 
by  a  special  band   (ilio-lumbar).     In  the  centre  of  the  bone  is 
a  membranous  structure  closing  the  thyroid  aperture. 

The  iluhlumhar  or  ilio-^vertebral  ligament  is  triangular  in  form  Ilio-lumbar 
(fig.  113,^),    and   is   divided   into   fasciculi.     Internally   it  is 
attached  to  the  tip  of  the  transverse  process  of  the  last  lumbar 
vertebra ;  externally  the  fibres  spread  out,  and  are  inserted  into  fixes  the 
the  iliac  crest,  opposite  the  posterior  part  of  the  iliac  fossa  on  ^°^  ^' 
the  inner  aspect  of  the  hip  bone.     To  the  upper  border  of  the 
ligament  the  fascia  lumborum  is  attached.     Its  posterior  surface 
is  covered  by  the  quadratus  lumborum,  and  its  anterior  by  the 
iliacus  muscle. 

The  thin  obturator  membrane  closes  almost  entirely  the  thy-  Obturator 
roid  foramen  (fig.  113,  '°),  and  is  composed  of  fibres  crossing  in  closes  an 
different  directions.     It  is  attached  at  the  outer  and  upper  part  J|^""  *** 
to  the  bony  margin  of  the  foramen,   except  above  where  the 
obturator  vessels  lie  ;  and  it  is  connected  towards  the  lower  part 
of  the  aperture  to  the  pelvic  aspect  of  the  bone.     The  surfaces 
of  the   ligament  give   attachment   to   the    obturator  muscles. 
Branches  of  the  obturator  artery  and  nerve  perforate  it. 

Pubic  Articulation  (symphysis  pubis).  The  oval  pubic  but-  union  at 
faces  of  the  hip  bones  are  united  by  cartilage,  and  by  fibres  in  *^®  P^boB. 
front  of,  and  above  the  bones :  they  are  also  connected  by  a 
strong  subpubic  ligament. 

The  anterior  pubic  ligament  (fig.  113,  *)  is  very  strong  and  is  Anterior 
formed  of  different  layers  of  fibres.     The  superficial  are  oblique,  ^**°*^ 
and   cross  one  another,  joining   with   the   aponeurosis  of  the 
external  oblique  muscle  of  the  abdomen ;  but  the  deeper  fibres 
are  transverse  between  the  surfaces  of  the  bones.     Some  of  the 
deepest  fibres  contain  cartilage  ceUs. 

There  is  not  any   strong   posterior,  band ;  but  beneath  the 


644 


DISSECTION  OP  THE  PELVIS. 


Few  fibres 
behind. 

Upper  band. 


Subpubic 
ligament 


Cartilage, 
how  seen ; 


disposition 
in  the  sym- 
physis. 


HoUow  in 

it. 


Variations 
tu  size. 


Motion 
small; 


hip-bone 
moved  in 
and  out. 

When 
greater, 

and  in 
pregnancy. 


periosteum  are  a  few  scattered  fibro-cartilaginous  fibres,  as  in 
front,  in  contact  with  the  cartilage. 

The  superior  ligamentoiu  fibres  fill  the  interval  between  the 
bones  above  the  cartilage. 

The  subpubic  ligament  (ligam.  aicuatum)  is  a  strong  trian- 
gularly-shaped band  below  the  symphysis  (fig.  113,*),  and 
occupies  the  upper  part  of  the  pubic  arch.  Its  fibres  curve 
downwards,  and  are  attached  on  each  side  to  the  bone.  The 
apex  of  the  ligament  touches  the  articular  cartilage,  and  the  base, 
contained  within  the  perinasal  ligament,  is  turned  towards  the 
membranous  part  of  the  urethra  and  the  muscle  around  it. 

Dissection,  The  cartilage  will  be  best  seen  by  a  transverse 
section  which  will  show  the  disposition  of  the  anterior  ligament 
of  the  articulation,  and  the  thickness  of  the  cartilage,  with  its 
toothed  mode  of  insertion  into  the  bone ;  but  when  an  opportunity 
ofiers,  a  longitudinal  section  may  be  also  made. 

Cartilage,  The  cartilage  is  firmly  fixed  to  the  ridged  bony 
surfaces  of  the  symphysis  :  it  is  wider  above  than  below,  and  is 
generally  as  thick  again  before  as  behind.  Variations  in  its  size 
depend  on  the  shape  of  the  bones,  and  not  on  difference  in  sei. 

Towards  the  posterior  part  of  the  cartilaginous  mass  a  hollow 
or  narrow  fissure  is  excavated  with  uneven  walls  and  a  synovial- 
looking  fluid ;  and  a  fibrous  structure  with  lai^  interspersed 
compound  cells  is  to  be  recognised  in  its  wall.  The  space 
varies  in  size,  and  is  said  to  increase  in  pregnancy.  It  extends 
usually  the  whole  depth  of  the  cartilage.  In  some  bodies  it 
reaches  through  the  thickness  of  the  cartilage  from  before  back 
so  as  to  divide  this  into  two  collateral  pieces  ;  in  others  it  pro- 
jects through  only  a  half  or  a  third  of  the  thickness. 

Movement,  As  the  bones  are  not  in  contact  in  the  pubic 
symphysis,  but  are  united  by  a  thin  intermediate  cartilage,  the 
motion  is  usually  very  slight,  and  is  obtained  by  the  compres- 
sion of  the  connecting  material.  The  kind  of  movement  of  the 
hip  bone  is  inward  and  outward,  so  as  to  add  to  the  increase 
or  diminution  of  the  pelvic  cavity. 

In  the  instances  of  division  of  the  pubic  cartilage  into  two  by 
a  larger  central  space  than  usual,  greater  freedom  of  motion 
is  present  in  the  articulation ;  and  in  pregnancy  the  looseness 
of  the  innominate  bone  is  sometimes  so  great  as  to  interfere 
seriously  with  locomotion. 
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All  the  parts  described  in  Section  I.  are  to  be  examined  before 
the  time  for  turning  the  body  arrives. 

Position,  During  the  dissection  of  the  front  of  the  thigh  the 
body  should  lie  on  the  back,  with  the  buttocks  resting  on  the 
edge  of  the  table,  and  with  a  block  of  suitable  size  beneath  the 
loins.  The  lower  limb  should  be  supported  in  a  half-bent 
position  by  means  of  a  stool  beneath  the  foot,  and  should  be 
rotated  outwards  to  make  evident  a  hollow  at  the  upper  part 
of  the  thigh. 

Surface  rnarJcing,  Before  any  of  the  integument  is  removed 
from  the  limb,  the  student  is  to  observe  the  chief  eminences  and 
hollows  on  the  surface  of  the  thigh. 

The  limit  between  the  thigh  and  the  abdomen  is  marked  in 
front  by  the  firm  band  of  Poupart's  ligament  between  the  crest 
of  the  hip  bone  and  the  pubes.  On  the  outer  side  the  separa- 
tion is  indicated  by  the  convexity  of  the  iliac  crest  of  the  hip 
bone,  which  subsides  behind  in  the  sacrum  and  coccyx.  On  the 
inner  side  is  the  projection  of  the  pubes,  from  which  a  line  of 
bone  (pubic  arch)  may  be  traced  backwards  along  the  inner  and 
upper  part  of  the  limb  to  the  ischial  tuberosity. 

On  the  anterior  aspect  of  the  thigh,  and  close  to  Poupart's 
ligament,  is  a  slight  hollow,  corresponding  with  the  triangular 
space  of  Scarpa,  in  which  the  larger  vessels  of  the  limb  are  con- 
tained ;  and  extending  thence  obliquely  towards  the  inner  side 
of  the  limb,  is  a  slight  depression  marking  the  situation  of  the 
femoral  arter}^  beneath.  The  position  of  the  arterial  triuik  may 
be  ascertained  by  a  line  on  the  surface  from  the  centre  of  the 
interval  between  the  symphysis  pubis  and  the  crest  of  the  hip 
bone,  to  the  inner  condyle  of  the  femur. 

At  the  outer  side  of  the  thigh,  about  four  inches  below  and 
behind  the  anterior  spine  of  the  iliac  crest,  the  student  will  Ix? 
able  to  recognise  l\ie  w^M-isuMked  projection  of  the  great  tro- 
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chanter  of  the  femur.     In  a  thin  body  the  head  of  the  femur  Head  of  the 
may  be  felt  by  rotating  the  limb  inwards  and  outwards,  whilst  '®°^^- 
the  thumb  of  one  hand  is  placed  in  the  hollow  below  Poupart's 
ligament,  or  the  fingers  behind  the  great  trochanter. 

At  the  knee  the  outline  of  the  several  bones  entering  into  the  Bony  emi- 
formation  of  the  joint  may  be  traced  with  ease.     Thus,  in  front  ^"^^ 
of  the  joint,  when  it  is  half  bent,  the  rounded  prominent  patella  patella, 
may  be  perceived ;  this  is  firmly  fixed  whilst  the  limb  is  kept 
in  the  same  position,  but  is  moved  with  great  freedom  when  the 
joint  is  extended  so  as  to  relax  the  muscles  that  are  inserted 
into  it. 

On  each  side  of  the  patella  is  the  projection  of  the  condyle  of  Condyien  of 
the  femur,  but  that  on  the  inner  side  is  the  largest.      If  the  ^®  'emur. 
fingers  are  passed  along  the  sides  of  the  patella  whilst  the  joint  is 
half  bent,  they  will  be  conducted  by  the  condyles  of  the  femur 
to  the  tuberosities  of  the  head  of  the  tibia,  and  to  a  slight  hollow  Tuberoeities 
l^tween  the  bones.  ^^  ^®  "^**- 

Behind  the  joint  is  a  slight  depression  over  the  situation  of  The  ham 
the  ham  or  popliteal  space ;  and  on  its  sides  are  firm  boun-  ^^^^« 
daries,  which  are  formed  chiefly  by  the  tendons  (hamstrings)  of 
the  flexor  muscles  of  the  leg. 

Dissection.  With  the  position  of  the  limb  the  same  as  before  Disaoction. 
directed,  the  student   begins  the  dissection  with  the  examina- 
tion   of  the   subcutaneous   fatty   tissue   with    its    nerves   and 
vessels. 

At  first  the  integument  is  to  be  reflected  only  from  the  hollow  Take  up  the 
on  the  front  of  the  thigh  close  below  Poupart's  ligament.     To  top°of  the^ 
raise  the  skin  from  this  part  an  incision  about  four  inches  in  t^^ 
length,  and  only  skin  deep,  is  to  be  made  from  the  pubes  along 
the  inner  border  of  the  thigh.     At  the  lower  end  of  the  first 
incision,  another  cut  is  to  be  directed  outwards  across  the  front 
of  the  limb  to  the  outer  aspect ;  and  at  the  upper  end  of  the 
first  the  knife  is  to  be  carried  along  the  line  of  Poupart's  liga- 
ment as  far  as  the  crest  of  the  hip  bone.     The  piece  of  skin 
included  by  these  incisions  is  to  be  raised  and  turned  outwards, 
without  taking  with  it  the  subcutaneous  fat. 

The  subcutaneous  fatty  tissue,  or  the  superficial  fasciay  forms  superficial 
a  genend  investment  for  the  limb,  and  is  constructed  of  a  net-  'a»c^ 
work  of  areolar  tissue,  with  fat  or  adipose  substance  amongst  the  how 
meshes.     As  a  part  of  the  common  covering  of  the  body,  it  is  '<^"°®*^ 
continuous  with  that  of  the  neighbouring  regions,  consequently  it 
may  be  followed  inwards  to  the  scrotum  or  labium,  and  upwards 
on  the  abdomen. 

Its  thickness  varies  in  different  bodies,  according  to  the  quantity  Thickness 
of  fat  deposited  in  it ;  and  at  the  upper  part  of  the  thigh  it  is  ^^'*®*  '* 
divided  into  two  strata  (superficial  and  deep)  by  some  cutaneous  into  two 
vessels  and  inguinal  glands.     The  superfidal  of  the  two  layers  atrata^ 
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is  apparent  after  the  removal  of  the  skin,  but  its  connections  will 
be  made  more  evident  by  the  following  dissection. 

Dissection,  To  reflect  the  superficial  stratum  of  the  fascia, 
incisions  similar  to  those  in  the  skin  are  to  be  employed,  though 
they  are  not  to  reach  so  low  on  the  thigh  for  a  couple  of  inches ; 
and  the  separation  from  the  subjacent  structures  is  to  be  begun 
at  the  lower  part,  where  the  large  saphenous  vein,  and  a  con- 
densed or  membranous  appearance  on  the  under  surface,  will 
mark  the  depth  of  the  stratum.  The  handle  of  the  scalpel  may  be 
employed  in  raising  the  fascia  along  the  middle  line  of  the  limb  ; 
but,  where  vessels  and  glands  are  not  found,  viz.,  along  the 
outer  and  inner  borders  of  the  thigh,  the  separation  of  the  super- 
ficial fascia  into  two  layers  cannot  be  easily  made  without  using 
the  e  Ige  of  the  knife.  ^ 

The  subcutaneous  layer  of  this  fascia  decreases  in  thickness  near 
Poupart's  ligament,  becoming  more  fibrous  at  the  same  spot ;  and 
at  its  under  aspect  is  a  smooth  and  membranous  surface.  It 
conceals  the  superficial  vessels  and  the  inguinal  glands,  and  is 
separated  by  these  from  Poupart's  ligament,  so  that  it  is  uncon- 
nected to  that  band  as  it  passes  upwards  to  the  abdomen,  and 
can  be  readily  moved  on  it  either  upwards  or  downwards. 

Dissection.  The  inguinal  glands  and  the  superficial  vessels  are 
to  be  next  laid  bare  by  the  removal  of  the  surroimding  fat ; 
but  the  student  is  to  be  careful  not  to  destroy  the  deeper, 
very  thin  layer  of  the  superficial  fascia  which  is  beneath  them, 
and  is  visible  chiefly  on  the  inner  side  of  the  centre  of  the 
limb. 

Three  sets  of  vessels  are  to  be  found  in  the  dissection.  One 
set  (artery  and  vein)  is  directed  inwards  to  the  pubes,  and  is 
named  external  pudic  ;  another,  superficial  epigastric,  ascends 
over  Poupart's  ligament ;  and  the  third,  or  the  superficial  cir- 
cumflex iliac,  appears  at  the  outer  border  of  the  limb.  The 
large  vein  in  the  middle  line  of  the  thigh  to  which  the  branches 
converge,  is  the  internal  saphenous. 

Some  of  the  small  lymphatic  vessels  may  be  traced  from  one 
inguinal  gland  to  another. 

A  small  nerve,  the  ilio-inguinal,  is  to  be  sought  on  the  inner 
side  of  the  saphenous  vein,  and  close  to  the  pubes ;  and  the 
branch  of  the  genito-crural  nerve,  or  an  oflfset  of  it,  may  be  found 
a  little  outside  the  vein. 

Superficial  Vessels.  The  small  cutaneous  arteries  at  the 
top  of  the  thigh  are  the  first  branches  of  the  femoral  artery,  and 
are  furnished  by  that  trunk  as  soon  as  it  enters  the  limb.  They 
pierce  the  deep  fascia  (fascia  lata),  and  are  distributed  in  the 
integimients  and  the  glands  of  the  groin. 

The  external  pudic  artery  (superior)  crosses  the  spermatic  cord 
in  its  course  inwards,  and  «nda  in  the  integuments  of  the  penis 
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and  scrotum,  where  it  anastomoses  with  offsets  of  the  internal 
pudic  artery. 

Another  external  pudic  branch  (inferior)  pierces  the  fascia  another  be- 
lata  at  the  inner  border  of  the  thigh,  and  ramifies  also  in  the  f^^***® 
scrotum.    In  the  female  both  branches  supply  the  labium  pndendi. 

The  superficial  epigastric  artery  passes  over  Poupart's  ligament  Superficial 
to  the  lower  part  of  the  abdomen  (p.  470),  and  communicates  ®P^^ 
with  branches  of  the  deep  epigastric  artery. 

The  superficial  circumflex  iliac  artery  is  the  smallest  of  the  Superficial 
three  branches ;  and  appearing  as  two  or  more  pieces  on  the  *^***^* 
outer  border  of  the  thigh  near  the  iliac  crest,  is  distributed  in 
the  integuments. 

A  vein  accompanies  each  artery,  having  the  same  name  as  its  Veina  join 
companion  vessel,  and  ends  in  the  upper  part  of  the  saphenous  qq"^^^®' 
vein  ;  but  the  description  of  these  veins  will  be  given  in  a  sub- 
sequent page  (655). 

The  superficial  inguinal  glands  are  arranged  in  two  lines.    One  Inguinal 
set  lies  across  the  thigh,  near  Poupart's  ligament ;  and  the  other  f^^  ^{^ 
is  situate  along  the  side  of  the  saphenous  vein.     In  the  lower  or 
femoral  group  the  glands  are  larger  than  in  the  upper,  and  the  which  re. 
lymphatic  vessels  from  the  surface  of  the  lower  limb  enter  them,  rentfiym^ 
The  upper  or  abdominal  group  is  joined  by  the  lymphatics  of  phatica. 
the  penis,  by  those  of  the  lower  part  of  the  abdomen,  and  by 
those  of  the  buttock.     The  glands  vary  much  in  number  and 
size,  and  not  unfrequently  the  longitudinal  set  by  the  side  of 
the  vein  are  united  together. 

Dissection.  The  deeper  layer  of  the  superficial  fascia  is  to  be  Raise  the 
detached  from  the  subjacent  fascia  lata.     Internal  to  the  saphe-  t^of  Uie 
nous  vein  a  thin  membrane  can  be  raised,  but  external  to  that  ^^T***^***^ 
vessel  there  exists  scarcely  a  continuous  layer.     Indsions  similar 
to  those  for  reflecting  the  subcutaneous  stratum  may  be  made 
across  the  front  of  the  limb  two  inches  from  Poupart's  ligament, 
and  along  the  inner  side  of  the  part  laid  bare ;  and  the  handle 
of  the  scalpel  being  employed  in  the  separation,  the  dissector  is 
to  endeavour  to  avoid  injuring  the  nerves  and  vessels.     In  re- 
flecting the  stratum  the  margin  of  an  aperture  (saphenous)  in 
the  fascia  lata  wiU  become  apparent. 

The  deeper  layer  of  the  superfi^iial  fascia  is  a  very  thin  mem-  Deep  part  of 
braniform  stratum,  which  is  most  evident  near  Poupart's  liga-  ^Jji^^g^ 
ment,  and  on  the  inner  side  of  the  saphenous  vein.     About  one 
inch  below  the  ligament  it  conceals  the  large  saphenous  opening 
in  the  fascia  lata,  and  is  there  pierced  by  the  saphenous  vein 
and  some  ducts  of  the  lymphatic  glands.     As  it  stretches  across 
the  opening  it  is  attached  to  the  circumference, — internally  by  «>▼«« 
loose  areolar  tissue,  but  externally  by  firm  fibrous  bands ;  and  opening, 
it  is  also  connected  with  the  loose  crural  sheath  of  the  subjacent 
vessels  in  the  aperture. 
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The  part  of  this  stratum  over  the  saphenous  opening  is  per- 
forated by  many  small  apertures  for  the  transmission  of  the 
lymphatics ;  and  it  has  been  named  cribriform,  fascia  from  its 
sieve-like  appearance.  In  a  hernial  protrusion  through  that 
opening  the  cribriform  portion  is  projected  forwards  by  the  gut, 
and  forms  one  of  the  coverings. 

Dissection.  When  the  student  has  observed  the  dispoeition  of 
the  superficial  fascia  near  Poupart's  ligament,  he  may  proceed  to 
examine  the  remainder  of  the  subcutaneous  covering  of  the  thigh, 
together  with  the  vessels  and  nerves  in  it. 

To  raise  the  skin  from  the  front  of  the  thigh,  a  cut  is  to  be 
carried  along  the  centre  of  the  limb,  over  the  knee  joint,  to 
rather  below  the  tubercle  of  the  tibia.  At  the  extremity  a 
transverse  incision  is  to  be  made  across  the  front  of  the  1^,  but 
this  is  to  reach  farthest  on  the  inner  side.  The  skin  may  be 
reflected  in  flaps  inwards  and  outwards  ;  and  as  it  is  raised  from 
the  front  of  the  knee  a  superficial  bursa  between  it  and  the 
patella  will  be  opened. 

The  saphenous  vein  is  first  to  be  traced  out  in  the  fat  as  far 
as  the  skin  is  reflected,  but  in  removing  the  tissue  from  it  the 
student  should  be  careful  of  the  branches  of  the  internal  cuta- 
neous nerve. 

The  cutaneous  nerves  of  the  front  of  the  thigh  are  to  be  sought 
in  the  fat  with  small  cutaneous  arteries  in  the  following  posi- 
tions : — On  the  outer  margin  below  the  upper  third  lies  the 
external  cutaneous  nerve.  In  the  middle,  also  below  the  upper 
third,  the  two  branches  of  the  middle  cutaneous  nerve  are  placed. 
At  the  inner  margin  lie  the  ramifications  of  the  internal  cuta- 
neous nerve, — one  small  offset  appearing  near  the  upper  part  of 
the  thigh ;  one  or  more  about  half  way  down ;  and  one  of  the 
terminal  branches  (anterior)  about  the  lower  third. 

On  the  inner  side  of  the  knee  three  other  cutaneous  nerves 
are  to  be  looked  for : — One  a  branch  of  the  great  saphenous,  is 
directed  outwards  over  the  middle  of  the  patella.  Another,  the 
trunk  of  the  great  saphenous  nerve,  lies  by  the  side  of  the  vein 
of  the  same  name,  close  to  the  lower  part  of  the  surface  now 
dissected.  And  the  third  is  a  terminal  branch  (inner)  of  the 
internal  cutaneous  nerve,  which  is  close  behind  the  preceding, 
and  communicates  with  it.  Small  cutaneous  arteries  accompcmy 
the  several  nerves. 

Vessels.  All  the  veins  on  the  anterior  and  inner  aspects  of 
the  thigh  are  collected  into  one ;  and  this  trunk  is  named  saphe- 
nous from  its  manifest  appearance  on  the  surface. 

The  internal  saphenous  vein  is  the  cutaneous  vessel  of  the 
inner  side  and  front  of  the  lower  limb ;  and  it  extends  from  the 
foot  to  the  upper  part  of  the  thigh.  In  the  part  of  its  course 
now  dissected,  the  ve&ad.  Ilea  inferiorly  somewhat  behind  the 
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knee  joint ;  but  bs  it  ascencls  to  its  termination,  it  is  directed 
along  the  inner  ^de  and  the  Tront  of  the  tJiigh.     Neoi  Poupart's  pierca 
ligament  it  [lierces  the  faHcia  lata  by  a  special  opening  named  ij^u^*" 
saphenous,  and  enten  the  deep  vein  of  tbe  limb  (funoral).  lemonL 

Superficial  branches  join  it  both  eitemally  and  internally;  Veiujoln- 
and  near  Poupart's  ligament  the  three  veins  corresponding  with  "^'^ 
the  arteries  in  that  situation,  viz.,  superficial  pudic,  epigastric, 
^tnd  circumflex  itiac,  terminale  in  it.      Towards  the  upper  part 
of  the  limb  the  veins  of  the  inner  side  and  back  of  the  thigh  aie  may  '"""^ 
most  frequently  united  into  one  branch,  which  enters  the  aaphe-  ^™o*t^Qi 
nous  trunk  near  the  aperture  in  the  fascia  lata;  and  sometimes  ihotiiigb. 
those  on  tlie  outer  side  of  the  thigh  are  collected  ti^ther  in 
II   simiJar  w^iy.      When   this  arrange- 
ment   exists  three  large   veins  will  be 
]>Teaent  on  the  front  of  the  thigh  near 
tlie   saphenous   opening.      On  the  side 
of  the  knee  the  vein  receives  generally 
a  Jeep  branch  from  the  joint. 

Some  unnamed  cutaneoai  arUria  are 
ilisitributed  to  the  integuments  along 
with  the  nerves ;  and  the  superficial 
branch  of  the  anastomotic  artery  (p, 
670)  sends  off^ts  with  the  saphenous 
nerve  and  its  branches  near  the  knee. 

Nerves.  The 


Fig.  115.* 


Ihe  thigh  are  derived  from  branches  of 
the  lumbar  plexus  {p.  581),  and  are 
<listrilmted  in  greater  abundance  on  the 
inner  than  the  outer  margin. 

Ilio-inguiTuil.  This  nerve  (p.  582)  is 
Kmall  in  size,  and  reaches  the  surface 
by  pBt>sing  through  the  external  abdo- 
minal ring  (fig.  116,');  it  supplies  the 
scrotum,  and  ends  in  the  contiguous 
part    of    the    thigh   internal   to    tbe 

Genilo-cniTot,  The  crural  branch  of 
this  nerve  (p.  583)  pierces  the  fascia 
lata  near  Poupart's  ligament  ( fig, 
115,'),  rather  exttrnal  to  the  line  of 
the  femoral  artery.  After  or  before 
the   nerve    has    become    superficial   it 


communicates  with  the 


•  Cut«neoua  nerves  on  tbe  fore  part  of  Hw  thigh.— I,   Ilio-hjpogMtoio 
brancb  on  the  belly.     2.  Ilio-inguiaal  aam.     8.  1  Bitem*]  ci ' 
the  t»o   puts.       4.  Middle   cutaneoiu.      6.   6.  Intenul   ciitan> 
lower  figure  marks  the  uterior  bnnch  of  the  luiTe.     6.  Saphen 
7.  Crural  bisoch  of  the  geaiUhCrnral  nerre^ 
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DISSEGTIOK  OF  THE  THIGH. 

middle  cutaneous  nerve ;  and  it  extends  on  the  antflior  a^ect 
of  the  thigh  as  far  as  midway  betweeft  the  knee  and  tbie 
pelvis.  \ 

Occasionally  this  branch  is  of  large  Aafi^  inl  takes  the  place 
of  the  external  cutaneous  nerve  en  the  outer  iidie  of  the  limb. 

The  external  cutaneous  nerve  *(pw  683)^  :i8  distnbnted  on  the 
outer  aspect  of  the  limb  (fig.  115,  ').  At  first  it  ia  contained  in 
a  prominent  ridge  of  the  fascia  lata  ^n  the  outer  margin  of  the 
thigh,  where  it  divides  into  an  anterior  and  a  posterior  branch. 

The  posterior  branch  subdivides  into  two  or  three  others,  which 
arch  backwards  to  supply  the  integuments  of  the  outer  part  of 
the  thigh  as  low  as  the  middle  ;  and  the  highest  offsets  are  crossed 
by  branches  of  the  last  dorsal  nerve. 

The  anterior  branch  extends  to  the  lower  half  of  the  thigh. 
It  appears  on  the  surface  of  the  fascia  lata  alK)ut  four  inches  from 
Poupart's  ligament  and  is  continued  to  the  knee ;  it  distributes 
branches  laterally,  but  those  towards  the  outer  and  posterior 
surfaces  are  the  most  numerous,  and  the  largest  in  size.  Over 
the  knee  it  communicates  sometimes  with  the  patellar  branch  of 
the  great  saphenous  nerve. 

Middle  cutaneous  (fig.  115,  *).  The  nerve  of  the  centre  of  the 
thigh  is  a  cutaneous  offset  of  the  anterior  crural,  and  divides 
into  two  branches  that  may  pierce  the  fascia  at  separate  spots. 
It  is  transmitted  through  the  fascia  lata  about  three  inches  from 
Poupart's  ligament,  and  its  branches  are  continued  to  the  knee, 
where  it  communicates  with  the  offset  of  the  great  saphenous 
nerve  over  the  patella.  In  the  fat  this  nerve  is  imited  with  the 
genito-crural  and  internal  cutaneous  nerves. 

In  some  instances  the  nerve  is  inclined  to  the  inner  side  of 
the  knee,  and  is  substituted  for  a  branch  (anterior)  of  the  fol- 
lo"wing  nerve. 

Internal  cutaneous.  Derived  from  the  anterior  crural  trunk, 
this  nerve  is  furnished  to  all  the  inner  side  of  the  thigh.  It  is 
divided  into  two  branches  (anterior  and  inner),  which  perforate 
the  fascia  in  separate  places. 

The  anterior  branch  becomes  cutaneous  in  the  lower  third  of  the 
thigh  in  the  line  of  the  inner  intermuscular  septum  (fig.  115,  *), 
along  or  somewhat  behind  which  it  is  continued  to  the  knee. 
This  branch  is  distributed  in  the  lower  third  of  the  thigh,  as  well 
as  over  the  patella  and  the  inner  side  of  the  knee  joint,  and  is 
united  with  the  patellar  branch  of  the  internal  saphenous  nerve. 

Occasionally  this  part  of  the  nerve  is  found  below  the  level  of 
the  knee  joint ;  and  in  that  case  it  is  larger  than  usual,  and  is 
joined  by  a  small  offset  from  the  saphenous  nerve. 

The  inner  branch  (fig.  118,*)  perforates  the  fascia  at  the 
inner  side  of  the  knee  behind  the  internal  saphenous  nerve, 
with  which  it  communicates ;  it  famishes  offsets  to  the  inside 
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of  the  knee^  and  to  the  upper  half  of  the  leg  on  the  inner 
surface. 

Other  noall  offaeli  for  the  supply  of  l&e  inner  side  of  the  other  smaU 
thigh  arise  from  fh*  trunk,  or  £»m  the  anterior  branch,  and  ^[^^^^^  ^' 
appear  by  the  side  of  the  sap^icnous  vein.     One  or  two  come  the  thigh, 
into  view  near  the  upper  part  of  the  vein,  and  reach  as  far  as 
the  middle  of  the  thigh ;  and  one,  larger  in  size  than  the  rest, 
appears  where  the  others  cease,  and  extends  as  far  as  the  knee. 
These  cutaneous  offsets  usually  communicate. 

The  internal  saphevums  (fig.  115,  *)  is  a  branch  of  the  anterior  Internal 
crural  like  the  two  preceding,  and  is  continued  to  the  foot,  but  **^  ^'^^^ 
only  a  little  part  of  it  is  now  visible.     The  nerve  pierces  the  appears  by 
fascia  on  the  ioner  side  of  the  knee  ;  and,  after  communicating  |^d  p«Mes 
with  the  inner  branch  of  the  internal  cutaneous,  gives  forwards  to  the  leg. 
some  offsets  over  the  knee  joint.     Finally  it  accompanies  the 
saphenous  vein  to  the  leg  and  foot. 

Its  paUllar  branch  appears  on  the  surface  of  the  fascia,  higher  A  branch 
than  the  trunk  from  which  it  springs,  and  is  soon  joined  by  the  thepatdlir 
internal  cutaneous  nerve.     It  ends  in  many  branches  over  the 
patella  ;  these  communicate  with  offsets  from  the  saphenous  and 
middle  and  external  cutaneous  nerves,  and  form  an  interlace-  ^*"™'  •   ,^ 

...  •  plexus  with 

ment — pleocus  patellcs — over  the  joint.  others. 

When  this  branch  is  small  its  place  is  taken  by  the  anterior 
piece  of  the  internal  cutaneous  nerve. 

Dissection,  Let  the  fat  and  the  inguinal  glands  be  now  removed  Clean  the 
from  the  surface  of  the  fascia  lata,  the  cutaneous  nerves  being  the  faeda 
thrown  aside  to  be  traced  afterwards  to  their  trunks.  ^**' 

At  the  upper  part  of  the  thigh  the  student  is  to  define  the  and  define 
saphenous  opening  by  detaching  the  superficial  fascia.  The  ^nSg!" 
separation  \a  easily  made  at  the  inner  side.  But  the  outer 
l)order  is  blended  with  the  superficial  fascia  and  with  the  sub- 
jacent crural  sheath  ;  and  it  is  only  after  the  uniting  fibrous  bands 
are  broken  or  cut  through,  that  its  semilimar  edge  comes  into 
view.  The  student  must  not  expect  to  find  it  so  defined  as  it  is 
represented  in  drawings. 

The  fascia  lata  is  the  deep  aponeurosis  of  the  thigh.     It  Faada  lata 
surrounds  the  limb  with  a  firm  sheath,  and  sends  inwards  septa  u^; 
between  the  different  muscles.     This  membranous  investment  is 
of  a  bluish  white  colour,  and  in  fat  bodies  is  sometimes  so  slight 
as  to  be  taken  away  with  the  subcutaneous  fat. 

It  is  much  stronger  on  the  outer  than  the  inner  aspect  of  the  "trength 
limb,  and  receives  the  insertion  of  the  tensor  vaginae  femoris, 
and  part  of  the  gluteus  maximus  muscle.  This  thickened  part 
(ilio  tibial  band)  is  attached  above  to  the  hip-bone  and  below  Ilio-tibial 
to  the  bones  of  the  leg,  and  helps  to  keep  the  knee-joint  ex- 
tended in  standing,  without  the  strong  and  continued  action  of 
the  extensor  muscle. 
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Numerotis  apertures  exist  in  the  fascia  for  the  traiiBmiiisian  of 
the  cutaneous  nerves  and  vessels ;  and  the  largest  hole  is  near 
Poupart's  ligament,  to  permit  the  passage  of  the  intenuJ  saphen- 
ous vein. 

Processes  prolonged  from  the  under  snilaee  fonn  septa  between, 
and  fibrous  sheaths  around  the  several  muscles.  Some  of  the 
processes  are  larger  than  the  rest,  and  are  named  the  intermus- 
cular septa  of  the  thigh  : — Thus  two,  outer  and  inner,  are  fixed 
to  the  femur,  so  as  to  limit  on  the  sides  the  extensors  of  the 
knee ;  and  a  third  piece  intervenes  between  the  adductors  of 
the  thigh  and  the  flexors  of  the  knee.  The  position  of  these 
partitions  is  marked  on  the  surfieu^  by  white  lines. 

At  the  upper  part  of  the  thigh  the  fascia  is  fixed  to  the  pro- 
minent borders  of  the  pelvis.  Thus  it  is  connected  extemallj 
with  the  iliac  crest,  and  internally  with  the  pubes  and  the  pubic 
arch.  In  the  middle  line  behind  it  is  joined  to  the  lower  end 
of  the  sacrum  and  coccyx ;  and  in  front  to  Poupart's  ligament 
between  the  pubes  and  the  iliac  crest. 

At  the  lower  part  of  the  thigh  it  passes  uninterruptedly  to 
the  leg  behind  the  knee  joint ;  but  in  front  of  the  articulation 
it  blends  with  an  expansion  from  the  extensor  muscle,  and  is 
continued  over  the  joint  and  the  patella,  though  separated  from 
that  bone  by  a  bursa,  to  1>e  inserted  into  the  heads  of  the  tibia 
and  fibula. 

On  each  side  of  the  patella  is  a  band  of  almost  transrerse 
fibres  (retinaculum)  which  is  attached  to  and  supports  the  knee- 
cap. The  outer,  thick  and  strong,  is  continuous  externally  with 
the  ilio-tibial  bond,  and  at  its  inner  attachment  to  the  upper 
part  of  the  patella,  joins  the  insertion  of  the  vastus  extemus  :  it 
guides  the  patella  outwards  when  the  joint  is  bent.  The  inner 
band  of  slight  strength  is  fixed  to  the  patella  lower  than  the 
other  and  unites  above  with  the  insertion  of  the  inner  vastus^  as 
will  be  afterwards  seen. 

Directions,  The  flaps  of  skin  that  were  removed  from  the  frtmt 
of  the  tliigh,  to  follow  the  cutaneous  vessels  and  nerves,  are  to 
be  now  stitched  together  to  keep  moist  the  subjacent  parts ;  and 
the  saphenous  opening  is  to  be  learnt. 

Tlie  saphenous  opening  in  the  fascia  lata  (fig.  87)  receives  its 
appellation  from  transmitting  the  saphenous  vein.  This  aper- 
ture is  oval  in  form,  and  is  situate  rather  to  the  inner  side  of 
the  middle  line  of  the  thigh.  It  measures  about  half  an  inch 
in  width  and  one  inch  and  a  half  in  length.  Its  upper  extre- 
mity (superior  comu)  is  at  Poupart's  ligament;  and  its  lower 
extremity  (inferior  comu)  is  distant  from  tliat  structure  about 
one  inch  and  a  half,  and  presents  a  well  defined  margin. 

The  inner  part  of  the  opening  is  posterior  to  the  level  of  the 
femoral  vessels,     ll  i%  d^tficient  above  in  a  prominent  edge,  for 
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the  fascia  constructing  it  is  stretched  over  a  flat  subjacent 
muscle  (pectineus) ;  but  it  is  marked  below  by  a  thin  and  sharp 
border. 

The  outer  boundaiyis  much  stronger,  and  has  a  semilunar  outer  isfinn, 
border  when  detached,  whose  concavity  is  turned  downwards  funi^whcn 
and  inwards.      This  edge   is   named  trom  its  shape  falciform  separate, 
border  or  margin  of  the  saphenous  opening  (falciform  process  of 
Bums)  :  it  is  superficial  to  the  femoral  vessels,  and  is  connected 
by  fibrous  bands  to  the  crural  sheath,  and  the  deeper  layer  of 
the  superficial  fascia.     Traced  upwards  the  outer  edge  reaches 
to  the  inner  side  of  the  femoral  vein  (fig.  89,  *)  and  blends  with  ■»<*  JoIm 
the  base  of  Gimbemat's  ligament  (part  of  Poupart)  :  the  upper  UgameS*:  " 
end  of  this  border,  where  it  is  internal  to  the  vessels,  has  been  femoral 
known  as  the  femoral  ligament  ligament 

The  rigidity  of  the  margin  of  the  opening  is  much  influenced  Tenaeness  of 
by  the  position  of  the  limb ;  for  if  the  finger  be  placed  beneath  dependaST 
the  upper  part  of  the  falciform  border  whilst  the  thigh  is  moved  ^tJ**^w" 
in  diflerent  directions,  the  dissector  will  perceive  that  this  band 
is  most  unyielding  when  the  limb  is  extended  and  rotated  out, 
and  most  relaxed  when  the  thigh  is  bent  and  turned  in  the 
opposite  direction. 

Thix)ugh  the  lower  part  of  the  opening  the  saphenous  vein  is  Parta  trana- 
transmitted  :  and  through  the  upper  part,  close  to  the  fedciform  through  the 
edge,  a  femoral  hernia  projects.     Lymphatics  and  one  or  two  opening- 
superficial  vessels  also  pass  through  it. 

The  pieces  of  the  fascia  on  the  opposite  sides  of  tha  saphenous  J^^  '^ 
opening  are  sometimes  named  from  their  attachment  to  bone ; 
tlie  part  on  the  outer  side  being  called  iliac  from  its  insertion 
into  the  iliac  crest ;  whilst  that  on  the  inner  sida,  which  is 
fixed  to  the  pubes  (fig.  87,  *),  is  named  pubic. 

Pabts  coxcebned  in  Femobal  Hebnla. 

To  obtain  a  knowledge  of  the  hernial  protrusion  in  the  thigh,  Anatomy  of 
the  dissector  has  to  study  the  undermentioned  parts,  viz.  the  £!Srae<Un 
crural  arch   and  Gimbemat's  ligament,  the  crural   sheath,  the  ^^[f^ 
crural   canal   and   the  crural   ring,  together  with   a   partition 
(septum  crurale)  between  the  thigh  and  the  abdomen. 

Dusection.  To  examine  Poupart's  ligament  and  a  loose  mem-  Dissection 

branous  sheath    around   the  femoral  vessels,  the  piece  of  the  sheath 

fascia  lata   outside  the  saphenous   openins  is   to   be  reflected  «round 

femoral  tos* 
inwards  by  the  following  incisions.     One  cut  is  to  be  b^^un  sols. 

near  the  edge  of  the  falciform  border,  and  to  be  carried  out- 
wards for  one  inch  and  a  half,  parallel  and  close  to  Poupart's 
ligament.  Another  is  to  be  directed  obliquely  downwards  and 
inwards  from  the  termination  of  the  first,  to  a  little  below  the 
inferior  comu  of  the  o|)ening.     When  the  fascia  marked  out  by 

\:  \5  ^ 
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those  incisions  has  been  turned  inwards,  and  the  iat  lemored, 
the  tube  of  membrane  (crural  sheath)  will  be  brought  into  Tiew 
as  it  descends  beneatli  Poupart's  ligament. 

With  the  handle  of  the  scalpel  the  sheath  ia  to  be  separated 
carefully  from  the  fascia  lata  beneath,  and  from  Poupait's  liga- 
ment in  front ;  and  Qimbemat's  ligament  on  the  inner  side  of 
the  sheath,  to  which  the  upper-  end  of  the  fEdcifomi  border  is 
united,  is  to  be  defined. 

Poupart^s  ligament,  or  the  crural  arch,  is  the  finn  band  of  the 
aponeurosis  of  the  external  oblique  muscle  of  the  abdomen, 
which  stretches  from  the  front  of  the  iliac  crest  to  the  pubes 
(p.  476).  When  viewed  on  the  surface,  the  arch  has  not  a 
straight  direction  between  its  bony  attachments  as  long  as  the 
fascia  lata  is  uncut,  but  is  curved  downwards  towards  the  thigh. 
The  outer  half  is  oblique.  But  the  inner  half  is  almost  hori- 
zontal, and  widens  as  it  approaches  the  pubes,  where  it  is 
inserted  into  the  spine,  and  the  pectineal  line  of  the  hip  bone 
for  about  an  inch,  forming  Gimbemat's  ligament. 

The  space  between  the  crural  arch  and  the  innominate  bone 
is  larger  in  the  female  than  the  male,  and  is  closed  by  parts 
passing  from  the  abdomen  to  the  thigh.  The  outer  half  of  the 
interval  is  filled  by  the  fleshy  psoas  and  iliacus  muscles,  to 
which  the  arch  Ls  closely  bound  by  fascia ;  and  the  inner  half  is 
occupied  by  the  femoral  vessels  and  their  sheath. 

Gimbernafs  ligament  is  the  part  of  the  tendon  of  the  external 
oblique  muscle  of  the  abdomen  which  is  inserted  into  the  pecti- 
neal line  of  the  hip  bone  (p.  476).  Viewing  it  as  ^  separate 
structure,  it  is  about  one  inch  in  length  and  triangular  iu  shape. 
Its  apex  is  at  the  pubic  spine ;  whilst  its  base  is  in  contact  with 
the  crural  sheath,  and  is  blended  with  the  fascia  lata, — the  part 
that  forms  the  outer  side  of  the  saphenous  opening.  By  one 
margin  (anterior)  it  is  continuous  with  the  crural  arch,  and  by 
the  opposite  it  is  fixed  to  the  pectineal  line. 

In  the  erect  position  of  the  body  the  ligament  is  almost  hori- 
zontal, and  one  surface  is  directed  upwards  to  the  abdominal 
cavity,  whilst  the  other  is  turned  towards  the  thigh.  On  forcibly 
raising  the  crural  arch,  the  continuity  of  Gimbemat'a  ligament 
with  that  band  will  plainly  appear. 

The  crural  shmth  (fig.  89,  ')  is  a  loose  tube  of  membrane 
aroimd  the  femoral  vessels.  It  has  the  form  of  a  funnel  sloped 
unequally  on  the  sides.  The  wide  part  or  base  of  the  tube  is 
upwards  ;  and  the  narrow  part  ceases  about  two  inches  below 
Poupait's  ligament  by  blending  with  the  common  areolar  sheath 
of  the  bloodvessels.  Its  outer  border  is  nearly  straight,  and  is 
perforated  by  the  genito-crural  nerve.  Its  inner  border  is 
oblique,  and  is  pierced  by  lymphatics,  superficial  vessels,  and 
the  saphenous  vdn*,  thia  ^ort  of  the   sheath  appears  in  the 
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saphenoufi  opening,  and  is  connected  to  the  fjalciform  malrgin 
and  the  Buperficial  fascia.  In  front  of  the  crural  sheath  and 
behind  it  is  the  fascia  lata  of  the  thigh. 

The  sheath  is  continuous  with  the  fasciss  lining  the  abdomen  now 
in  this  way ; — the  anterior  part  is  prolonged  beneath  Poupart's  '°™*®**' 
ligament  into  the  fascia  transversalis,  and  the  posterior  half  is 
continued  into  the  fascia  iliaca  (p.  499). 

Crossing  the  front  of  the  crural  sheath  below  the  arch  of  d«5P  crural 
Poupart's  ligament,  is  a  thickened  fibrous  band,  which  has  been 
named  the  deep  crural  arch.  A  notice  of  it  is  given  with  the 
description  of  the  fascia  transversalis  (p.  486).  This  band  is 
supposed  to  take  part  sometimes  in  producing  the  stricture  of 
the  subjacent  intestine  in  a  femoral  hernia. 

Dissection.  The  student  is  to  open  the  sheath  by  an  incision  Open  the 
across  the  front,  and  to  raise  the  loose  anterior  part  with  hooks.  SUath. 
Inside  the  tube  are  contained  the  femoral  vessels  surrounded 
by  areolar  tissue,  with  an  inguinal  gland ;  and  if  a  piece  of  the 
areolar  casing  be  cut  out  over  both  the  artery  and  the  vein,  there 
will  be  an  appearance  of  two  thin  partitions,  the  one  being 
situate  on  the  inner  side  of  the  vein  separating  it  from  the 
gland,  and  the  other  between  the  vein  and  the  artery.  A  fatty 
stratum  may  be  seen  stretching  over  the  upper  aperture  of  the 
sheath,  closing  the  tube  towards  the  abdomen. 

Interior  of  the  crural  sheath.  The  sheath  is  said  to  be  divided  Contentaof 
into  three  compartments  by  two  partitions.     The  position  of  the 
so-called  septa  has  been  before  referred  to, — one  being  internal 
to  the  femoral  vein,  and  the  other  between  tlie  two  large  vessels. 
In  the  outer  compartment  is  contained  the  femoral  artery,  lying  Smco 
close  to  the  side  of  the  sheath  ffig.  89,  ")  ;  in  the  middle  one  is  three  part*, 
placed  the  femoral  vein  (^) ;  and  in  the  inner  space  (crural  canal) 
only  a  lymphatic  gland  is  situate. 

The  common  covering  of  areolar  tissue  of  the  femoral  vessels  Vewels  have 

,  "  _  a  sheath. 

18  distinct  from  the  crural  sheath  above  described. 

The  crural  canal  (fig.  89)  is  the  innermost  space  in  the  in-  '^^*"?^'" 
terior  of  the  crural  sheath  : — Its  length  is  from  half  to  three  imaceii  ia 
quai-ters  of  an  inch,  for  it  reaches  from  the  base  of  Qimbemat's  ^^J^**™^ 
ligament  to  the  upper  comu  of  the  saphenous  opening ;  and  it 
decreases  rapidly  in  size  from  above  down. 

Anterior  to  the  sheath,  and  consequently  to  the  contained  Extent  and 
space,  are  Poupart's  ligament  and  the  upper  end  of  the  falciform  |J/^ 
margin  of  the  saplienous  opening ;  whilst  behind  it  is  the  pec- 
tineus  muscle,  covered  by  fascia  lata.  On  the  outer  side  of  the 
canal  but  in  the  sheath  is  the  femoral  vein.  The  aperture 
al>ove  by  which  the  space  communicates  with  the  cavity  of  the 
alxlomen  is  named  the  crural  ring. 

Through  this  channel  the  intestine  passes  from  the  abdomen  Hernia 
in  femoral  hernia.  ^  ^^ 
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The  crural  ring  is  the  opening  of  the  cnind  canal  into  the 
abdominal  cavity.*  It  is  on  a  level  with  the  base  of  Oimbeniat's 
ligament,  and  is  larger  in  the  female  than  in  the  male.  Ovil 
in  shape,  its  greatest  measurement  is  from  ride  to  side,  in  whidi 
direction  it  equals  about  half  an  inch;  and  it  is  filled  hy  a  lym- 
phatic gland. 

The  Htnictures  around  the  opening,  and  outside  the  cnml 
sheath,  are  nearly  similar  to  those  bounding  the  cmral  canal, 
viz.  in  front  the  superficial  and  the  deep  cmral  aich,  and 
l)ehind,  the  ])ubes  covered  by  the  pectineiis  muscle  and  the 
fa.<«cia  lata.  Internally  is  Gimbemat's  ligament  with  the  con- 
joined tendon  ;  and  externally,  but  within  the  sheath,  is  the 
femoral  vein.  The  position  of  vessels  on  the  several  sides  of 
the  ring  is  stated  at  page  500. 

Septum  crurale.  That  part  of  the  subperitoneal  layer  of  £it 
which  is  placed  over  the  opening  of  the  crural  ring,  has  been 
named  crural  septum  from  its  position  between  the  thigh  and 
the  al)domen  (Clo<[uet).  The  situation  of  Uie  septum  is  now 
visible,  but  its  characters  are  ascertained  in  the  dissection  of  the 
abdomen  (p*  499). 

Femoral  Hernia.  Tliis  kind  of  hernia  consists  in  a  protru- 
sion of  the  intestine  into  the  thigh  beneath  Poupart's  ligament 
And  the  gut  descends  alwaj's  in  the  crural  sheath,  being  placed 
commonly  on  the  inner  side  of  the  vein,  though  it  may  be 
occasionally  on  the  outer  side  of  the  arterv. 

Course,  At  first  the  intestine  takes  a  vertical  direction  in  its 
progress  from  the  al)domen  to  the  surface  of  the  body,  and 
passes  through  the  crural  ring  by  the  side  of  the  gland,  and  along 
the  crural  canid  as  far  as  the  saphenous  opening.  At  this  spot 
it  changes  its  course,  and  is  directed  forwards  to  the  surface 
where  it  lx?comes  elongated  transversely ;  and  should  the  gut 
j)rotru(le  still  farther  the  hernia  again  alters  its  direction,  and 
ascends  on  the  abdomen  in  consequence  of  the  resistance  being 
less  in  tliis  direction  than  on  the  front  of  the  thigh. 

Tlie  winding  course  of  the  hernia  must  suggest  to  the  dis- 
sector the  direction  in  which  attempts  should  be  made  to  replace 
the  intestine  in  the  aMominal  cavity.  With  the  view  of  making 
the  bowel  retrace  its  course,  it  will  l>e  necessary  if  the  protrurion 
is  small  to  direct  it  backwards  and  upwards  ;  but  if  the  hernia  is 
large  it  must  be  pressed  do'^^n  first  to  the  saphenous  opening, 
and  afterwanls  backwards  and  upwards  towards  the  crural  canal 
and  ring. 


^  Qimbomat  used  the  name  cmral  ring,  and  Mr.  Lawrence  proposes 
to  call  it  femoral  aperture.  Might  not  the  nomenclature  be  made  to  re- 
semble moi-e  that  used  in  describing  inguinal  hernia,  by  calling  this  opening 
the  internal  crural  aperture,  and  ^e  saphenous  opening  the  external  crural 
aperture  ? 
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The  effect  of  the  position  of  the  limb  in  the  foregoing  dis-  Size  of 
section  will  have  demonstrated  the  necessity  of  raising  the  thigh,  Stored, 
and  rotating  it  inwards  during  the  manipulation  to  return  the 
displaced  intestine  to  its  cavity,  in  order  that  the  margin  of  the 
saphenous  opening  and  the  other  parts  may  be  relaxed. 

Coverings,  As  the  intestine  takes  the  above  specified  course  it  Coverings 
is  clothed  by  the  following  structures,  which  are  elongated  and  from  Uie" 
pushed  before  it  from  within  outwards.     First  is  a  covering  of 
the  peritoneum  lining  the  abdomen,  which  forms  the  hernial  sac  peritoneum. 
Next  one  from  the  septum  crurale  across  the  crural  ring.     After-  ^Sii,  crural 
wards  comes  a  stratum  from  the  crural  sheath,  unless  the  hernia  »ii«ftth, 
bursts  through  an  aperture  in  the  side.     Over  this  is  spread  a 
layer  of  the  cribriform  fascia.     And,  lastly,  there  is  an  invest-  cribriform 
ment  of  the  superficial  fat  or  fascia,  together  with  the  skin.  JSdakii 
From  without  inwards  the  order  of  the  different  strata  will  be 
reversed. 

The  coverings  may  vary,  or  be  conjoined  in  different  degrees  The  cover- 
according  to  the  condition  of  the  hernia.     In  some  instances,  as  Jj^J^^  ^ 
above  said,  the  prolongation  from  the  crural  sheath  is  wanting. 
Further,  in  an  old  hernia  the  covering  derived  from  the  septum 
crurale  is  united  usually  with  that  from  the  crural  sheath,  so  as 
to  form  one  layer,  the  fascia  propria  (Cooper).     In  general,  in  an 
operation  for  the  relief  of  the  strangulated  bowel,  the  surgeon,  The  muigfeon 
after  dividing  the  subcutaneous  fat,  can  recognise  but  little  of  the  fiSd  so** 
coverings  enumerated  by  anatomists  until  he  meets  with  that  of  °^y  *?  the 

\  ^        .  1  i*  1  anatomiet. 

the  subperitoneal  fat  or  septum  crurale. 

Diagnosis,  This  hernial  tumour  is  generally  smaller  than  in-  Tumour  how 
guinal,  and  does  not  extend  into  the  scrotum  or  the  labium ;  and  ^<>^^- 
if  its  neck  can  be  traced  down  below  Poupart's  ligament  it  can 
be  distinguished  certainly  from  an  inguinal  hernia. 

Seat  of  stricture  and  division  of  it.  The  strangulation  of  a  Place  of 
femoral  hernia  may  be  situate  either  outside  or  inside  the  neck  of  ■*^®***™- 
the  sac. 

The  external  stricture  may  be  found  opposite  the  margin  of  ^^*** 
the  saphenous  opening,  or  deeper  in  opposite  Pouparf  s  ligament,  extoruai, 
It  may  be  removed  by  cutting  down  on  the  neck  of  the  tumour 
at  the  inner  side,  and  dividing  the  constricting  band  arching 
over  the  neck  of  the  hernia  in  each  situation,  without  opening 
the  sac. 

The  stricture  inside  the  neck  of  the  sac  is  occasioned  by  the  and  the 
thickening  of  the  peritoneum.     For  its  relief  the  neck  of  the  JjJjJJJJi. 
sac  L3  to  be  laid  bare  as  if  there  was  an  external  stricture ; 
and  if  the  intestine  cannot  be  passed  into  the  abdomen  after 
division  of  all  constricting  bands  on  the  exterior  of  the  neck,  • 

the  sac  of  the  peritoneum  ia  to  be  opened  ;  and  a  director  having 
been  intKKluced  through  the  constriction,  a  cut  is  to  be  made 
horizontally  inwards  for  the  extent  of  one  or  two  lines.     The 
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seyeral  vessels  that  may  be  wounded  in  attempting  to  lelievB'the 
deep  stricture  are  enumerated  at  page  60  L 
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This  hollow  is  situate  at  the  upper  part  of  the  thigh,  and  lies 
beneath  the  depression  observable  on  the  anterior  aspect  near 
Poupart's  ligament.  It  corresponds  with  the  axilla  in  the  upper 
limb. 

Dissection,  The  space  will  be  prepared  by  removing  the  fascia 
lata  near  Poupart's  ligament,  and  cleaning  the  parts  that  then 
come  into  view.  The  muscular  boundaries  on  the  sides  may  be 
first  dissected. 

Afterwards  the  remains  of  the  crural  sheath  are  to  be  taken 
away  ;  and  the  femoral  vessels  are  to  be  followed  downwards  as 
far  as  the  sartorius  muscle. 

On  the  outer  side  of  the  vessels  clean  the  divisions  of  the 
anterior  crural  nerve,  together  with  the  branches  of  an  aiieiy 
(profunda)  which  are  buried  in  the  fat. 

AH  the  fat  is  now  to  be  cleared  out  of  the  space  ;  and  in  re- 
moving it  from  beneath  the  femoral  artery,  the  student  is  to  look 
for  one  or  two  small  nerves  to  the  pectineus  muscle. 

This  intermiisctdar  space  contains  the  trunks  of  the  blood- 
vessels of  the  thigh,  and  the  anterior  crural  nerve,  with  lymphatics 
and  fat.  It  measures  commonly  three  to  four  inches  from  above 
down  :  but  the  length  varies  with  the  breadth  of  the  sartorius, 
and  the  height  at  which  this  muscle  crosses  inwards. 

The  base  of  the  space  is  at  Poupart's  ligament ;  and  the  apex 
is  at  the  meeting  of  the  sartorius  with  the  adductor  longus 
muscle.  On  the  sides  lie  the  two  last  muscles,  the  sartoiius 
being  external,  and  the  adductor  internal. 

Towartls  the  surface  it  is  covered  by  the  fascia  lata,  and  by  the 
teguments  with  inguinal  glands  and  superficial  vessels.  The 
floor  slopes  towards  the  middle  where  it  is  deepest :  it  is  con- 
structed externally  by  the  conjoined  psoas  and  iliacus  for  about 
two  inches  ;  and  internally  by  the  pectineus  and  adductor  longus 
muscles,  and  between  and  behind  these  near  the  large  vessels,  is 
a  small  part  of  the  adductor  brevis. 

The  femoral  artery  runs  through  the  centre  of  the  hollow,  and 
supplies  small  cutaneous  offsets,  as  well  as  a  large  deep  branch, 
the  profunda  :  a  small  offset  (external  pudic)  is  directed  from  it  to 
the  scrotum  across  the  inner  boundary.  On  the  inner  side  of  the 
artery  and  close  to  it  is  placed  the  femoral  vein,  which  is  here 
joined  by  the  saphenous  and  profunda  branches.  From  a  quarter 
to  half  an  inch  external  to  the  vessel  is  situate  the  laige  anterior 
crural  nerve,  which  lies  deeply  at  first  between  the  iliacus  and 
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psoas,  but  becomes  afterwards  more  superficial  and  divides  into 
branches. 

Deep  lymphatics  accompany  the  femoral  vessels,  and  are  con-  Lympba- 
tinued  into  the  iliac  glands  in  the  abdomen ;  they  are  joined 
above  by  the  superficial  lymphatics. 

Femoral  Artert.  This  vessel  is  a  continuation  of  the  exter-  Femoral 
nal  iliac  artery  in  the  abdomen,  and  reaches  from  the  lower  ""^^  • 
border  of  Poupart's  ligament  to  the  margin  of  the  opening  in  the  extent : 
adductor  magnus  muscle ;  at  this  spot  it  bends  backwards  into 
the  ham,  and  takes  the  name  popliteaL     Occupying  two  thirds 
of  the  thigh,  the  course  of  the  vessel  will  be  indicated,  during  course, 
rotation  outwards  of  the  limb  with  the  knee-joint  half  bent,  by 
a  line  drawn  to  the  loner  side  of  the  internal  condyle  of  the 
femur,  from  a  point  midway  between  the  symphysis  pubis  and 
the  front  of  the  iliac  crest 

In  the  upper  part  of  its  coarse  the  artery  lies  rather  internal  S****"*  *° 
to  the  head  of  the  femur,  and  is  comparatively  superficial,  being  and  part* 
uncovered  by  muscle  ;  but,  in  the  lower  part,  it  is  placed  along  *^**'^<^ 
the  inner  side  of  the  shaft  of  that   bone,  and  is  beneath  the 
sartorius  muscle.     This  difference  in  its  connections  allows  of  a  iHviBton 
division  of  the  arterial  trunk  into  two  portions,  superficial  and  putaT^ 
deep. 

The  superficial  part  of  (he  artery,  which  is  now  laid  bare,  is  Superficial 
contained  in  Scarpa's  triangular  space,  and  is  from  three  to  four  P^*™*"^ 
inches  long.     Its  position  in  that  hollow  may  be  ascertained  by 
the  line  of  the  vessel  before  mentioned. 

Incased  at  first  in  the  crural  sheath  for  about  two  ruches,  it  is  Connection 
covered  by  the  skin  and  the  superficial  fascia,  and  by  the  fascia  aroun^L 
lata  and  some  inguinal  glands.  At  its  b^inning  the  artery  rests 
on  the  psoas  muscle ;  and  it  is  subsequently  placed  over  the 
pectineus,  though  at  some  distance  from  it  in  this  position  of  the 
limb,  and  separated  from  it  by  fat,  and  the  profunda  and  femoral 
veins. 

Its  companion  vein  is  on  the  inner  side  and  close  to  it  at  the  Po«ition  of 

Tein  w}^ 
pubes,  but  is  placed  behind  the  artery  at  the  apex  of  the  space. 

The  anterior  crural  nerve  lies  on  the  other  side,  being  distant  nerre. 
nearly  half  an  inch  near  Pouparf  s  ligament ;  and  the  internal 
cutaneous  branch  of   the  nerve  approaches  the  artery,  or  lies 
on  it,  near  the  apex  of  the  containing  space.     Crossing  beneath 
the  vessels  is  the  nerve  of  the  pectineus. 

The  branches  of  the  first  part  of  the  artery  are  the  superficial  Branches  of 
epigastric  and  circumflex  iliac,  two  external  pudic,  and  the  deep  JJ^^^ 
femoral  branch.     The  cutaneous  offsets  have  been  seen  (p.  652),  oept 
with  the  exception  of  the  following,  which  lies  at  first  beneath 
the  fascia  lata. 

The  inferior  external  pudic  artery  arises  separately  from,  or  in  one  external 
common  with  the  other  pudic  branch  (superior)  (p,  652).     This  v^^^»  ^^ 
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branch  couTse*  iuwiuds  over  the  pectmeiu  mnscle  to  emd  w  tht 

t^uments  of  the  scrotum  or  the  Ubinm  pudendi,  according  to  tb« 


;  and  it  perforates  the  fascia  lata  at  the  i 
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thigh  to  reach  its  destination :  in  the  fat  it  anastomoses  with 
branches  of  the  superficial  peiinaeal  artery. 

The  d^  femoral  branch,  or  the  profwnda,  is  the  largest  offset  ProfimdA. 
of  the  femoral  artery,  and  arises  from  the  outer  part  of  that  trunk 
one  inch  to  two  inches  (Quain)  below  Poupart's  ligament.     It  is  origin 
consumed  in  the  muscles  of  the  thigh,  and  its  distribution  wiU 
be  afterwards  ascertained. 

In  the  present  dissection  it  may  be  seen  to  lie  over  the  iliacus  and  position 
muscle,  where  it  gives  the  extemaJ  circumflex  artery  to  the  outer  S|~P***" 
part  of  the  thigh  ;  and  it  is  then  directed,  with  a  large  vein, 
beneath  the  trunks  of  the  femoral  vessels  to  the  inner  side  of  the 
limb.* 

Femoral  Vein.  The  principal  vein  of  the  limb,  whilst  in  the  Femona 
triangular  space  in  the  upper  part  of  the  thigh,   has  almost  J^  [oaitiB 
the  same  relative  anatomy  as  the  artery.     Its  position  to  that  the  artery, 
vessel,  however,  is  not  the  same  throughout.     Beneath  Poupart's 
ligament  it  is  on  the  inner  side  of  the  artery,  and  on  the  same 
level,   and  is   supported  on  the  pubes  between  the  psoas  and 
pectineus  muscles  ;  but  it  soon  winds  beneath  the  arterial  trunk,  afterwards 
and  appears  on  the  outer  side  opposite  the  upper  border  of  the 
adductor  longus  muscle.     In  this  space  it  receives  the  internal 
saphenous  and  deep  femoral  veins,  and  a  small  branch  with  the 
external  pudic  (inferior)  artery. 

Peculiaritiea  in  posilion.  Four  examples  of  transference  of  the  main  PectiUaritleB 
artery  of  the  limb  from  the  front  to  the  back  of  the  thigh  have  been  re-  ^jj*~^  ^ 
corded.     In  those  cases  the  vessel  passed  from  the  pelvis  through  the  great  ^'^^y* 
sacro-scintic  notch,  and  accompaniMl  the  great  sciatic  nerve  to  ^e  popliteal 
space. 

Origin  of  the  profunda.  The  profunda  branch,  though  arising  commonly  Origin  of 
from  the  femoral  artery  between  one  inch  and  two  inches  from  Poupart's  E^J^T*^ 
ligament,  may  approach  nearer  to  the  ligament  until  it  arrives  opposite  that 
band,  or  may  even  go  beyond,  and  be  fixed  to  the  external  iliac  artery  (one 
example,  Quain).  And  the  branch  may  recede  farther  and  &rther  from 
the  ligament,  till  it  leaves  the  parent  trunk  at  the  distance  of  four  inches 
from  the  commencement ;  but  in  this  case  the  circumflex  branches  usually 
arise  separately  from  the  femoral. 

In  applying  a  ligature  to  the  femoral  artery  in  the  upper  part  of  the 
thigh,  the  thread  should  be  placed  four  inches  below  Poupart's  Ugament,  in 
order  that  the  spot  chosen  may  be  free  from  the  disturbing  influence  of  so 
large  an  ofiset. 

Potition  of  the  vein.  The  position  of  the  vein  with  respect  to  the  artery  Poeition  of 
may  be  altered,  for  the  venous  trunk  may  be  placed  on  the  inner  side  «rf  ^rflf?* 

the  vein 

circumflex.     4.  External  circumflex.     5.  Superficial  circumflex  iliac  and  divided, 
epigastric  branches.     6.  External  pudic  artery.     7.  Aponeurosis  over  the 
lower  part  of  the  femoral  artery.     8.  Anterior  crural  nerve.     9.  Pectineas 
muscle.     10.  Adductor  Icmgus.    11.  Gracilis.    12.  Vastus  intemus.     13. 
Rectus  femoris.     1 4.  Sartorius  cut  across. 

*  Some  anatomists  apply  the  term  common  femoral  to  the  part  of  the 
trunk  above  the  origin  of  the  profunda,  and  give  the  names  superficial  and 
deep  femoral  to  the  nearly  equal  parts  into  which  it  divides. 
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that  vessel  through  all  the  triangnlar  space.  Further  the  Tein  may  he  ifit 
so  as  to  present  a  lai^ge  piece  on  each  side  of  the  artezy  for  a  greater  or  lea 
extent,  or  one  of  the  two  may  lie  over  the  arterial  tube. 


Musc1e«  on 
the  front  of 
the  thigh. 


Veaaelfl. 
Nerre. 


Take  the 
fiudafrom 
the  front  of 
the  thigh. 


Follow  out 
sartoriua, 
and  fix  i^ 


and  pre- 
serve  nerves 
in  contact 
with  it. 


Dissect  the 
adductors, 


and  clean 
the  extensor 
muscles. 


Dissect 
tensor  of 
fSuda. 


DEEP  PARTS  ON  THE  FBONT  OF  THE  THIGH. 

The  muscles  on  the  front  of  the  thigh  are  to  be  learnt  next : 
they  are  the  sartorius,  and  the  extensor  of  the  knee  ;  and  at  ihe 
top  of  the  thigh  is  the  small  tensor  of  the  fascia  lata.  Several 
muscles  are  combined  in  the  extensor,  viz.  the  rectnSy  vaatos 
extemus,  and  vastus  intemus  and  crureus. 

A  portion  of  the  femoral  artery  lies  amongst  the  muscles  and 
supplies  them  with  branches ;  and  a  large  nerve,  the  anterior 
crural,  furnishes  offsets  to  them. 

Dissection,  To  proceed  with  the  deep  dissection,  the  limb  is  to 
be  retained  in  the  same  position  as  before,  and  the  flaps  of  skin 
on  the  front  of  the  thigh  are  to  be  thrown  aside.  The  fascia 
lata  is  to  be  cut  along  the  middle  line  of  the  thigh  and  knee, 
and  to  be  reflected  to  each  side  nearly  to  the  same  extent  as  the 
skin.  Over  the  knee  joint  the  student  is  to  note  the  attach- 
ment of  its  rctinacula  to  the  edges  of  the  patella,  and  its  union 
with  a  prolongation  from  the  tendon  of  the  extensor  muscles  of 
the  leg. 

In  raising  the  inner  piece  of  the  fascia  the  narrow  muscle  then 
appearing  (sartorius)  should  be  followed  to  its  insertion  into  the 
tibia  :  and  to  prevent  its  displacement,  it  should  be  fixed  with 
stitches  along  both  edges.  Care  should  be  taken  of  the  small 
nerves  in  contact  with  the  sartorius  ;  viz.  a  plexus  between  the 
saphenous,  internal  cutaneous,  and  obturator,  beneath  it  at  the 
middle  of  the  thigh  ;  two  branches  of  the  internal  cutaneous 
below  the  middle,  one  crossing  the  surface,  and  the  other  lying 
along  the  inner  edge  of  the  muscle  ;  and  the  trunk  of  the  great 
saphenous  escaping  from  beneath  it  near  the  knee,  with  the 
patellar  branch  of  the  same  perforating  it  rather  higher. 

Internal  to  the  sartorius  some  strong  muscles  (adductors)  are 
inclined  downwards  from  the  pelvis  to  the  femur.  The  student 
is  to  lay  bare  those  muscles ;  and  beneath  the  most  superficial 
muscle  (adductor  longus),  near  where  it  touches  the  sartorius,  he 
is  to  seek  a  branch  of  the  obturator  nerve  to  the  plexus  before 
mentioned  in  the  middle  of  the  thigh. 

On  the  outer  side  of  the  sartorius  is  the  large  extensor  of  the 
knee.  For  the  dissection  of  its  fleshy  parts  the  knee  is  to  be 
bent  to  make  tense  the  fibres ;  and  an  expansion  below  from  the 
common  tendon  to  the  fascia  lata  and  the  knee  joint  is  not  to  be 
removed  now :  its  armngement  will  be  noticed  after. 

The  little  muscle  at  the  upper  and  outer  part  of  the  thigh, — 
tensor  of  the  fascia  lata,  is  to  be  cleaned ;  and  a  strip  of  the 
fascia,  corresponding  with  its  width,  should  be  left  along  the 
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outer  aspect  of  the  thigh.  After  thiB  slip  has  been  separated, 
the  rest  of  the  fascia  is  to  be  divided  by  one  or  two  transverse 
cuts,  and  is  to  be  followed  backwards  to  its  attachment  to  the 
femur. 

The  SARTORius  is  the  longest  muscle  in  the  body,  and  extends  Sartoiius; 
from  the  pelvis  to  the  leg.     It  arches  over  the  front  of  the  thigh, 
passing  from  the  outer  to  the  inner  side  of  the  limb,  and  lies  in 
a  hollow  between  the  extensors  on  the  one  side,  and  the  adduc- 
tors on  the  other. 

Its  origin  is  tendinous  from  the  upper  anterior  iliac  spinous  origin : 
process  of  the  hip  bone,  and  from  about  half  the  interval  between 
this  and  the  inferior  process.     The  fibres  constitute  a  riband-like  J?°'^.**J®5 
muscle,  which  ends  in  a  thin  tendon  below  the  knee,  and  is       ^^ 
inserted  into  the  inner  surface  of  the  tibia, — mainly  into  a  slight  *"*««ti<>°- 
depression  by  the  side  of  the  tubercle  for  an  inch  and  a  half,  but 
also  by  its  upper  edge  as  far  back  as  the  internal  lateral  liga- 
ment of  the  knee  joint. 

The  muscle  is  superficial  throughout,  and  is  perforated  by  some 
cutaneous  nerves  and  vessels.     Its  upper  part  is  oblique,  and  Connections 
forms  the  outer  boundary  of  the  triangular  space  containing  the  ot^uquo 
femoral  artery :  it  rests  on  the  iliacus,  rectus,  and  adductor  longus  part ; 
muscles,  as  weU  as  on  the  anterior  crural  nerve  and  the  femoral 
vessels.     The  middle  portion  is  vertical,  and  lies  in  a  hollow  of  the 
between  the  vastus  intemus  and  the  adductor  muscles  as  low  as  5J^^ 
the  opening  for  the  femoral  artery ;  but  beyond  that  aperture, 
where  it  bounds  the  popliteal  space  at  the  inner  side,  it  is  placed 
between  the  vastus  with  the  great  adductor  in  front,  and  the 
inner  hamstring  muscles  behind.     The  femoral  vessels  and  their 
accompanying  nerves  are  concealed  by  this  portion  of  the  muscle. 
The  lower  or  tendinous  piece  rests  on  the  internal  lateral  ligament  and  of  the 
of  the  knee  joint,  being  superficial  to  the  tendons  of  the  gracilis  ^^^""P*^ 
and  semitendinosus,  and  separated  from  them  by  a  prolongation 
of  their  synovial  bursa :  from  its  upper  border  there  is  an  apon- 
eurotic expansion  to  join  that  from  the  extensors  over  the  knee ; 
and  from  its  lower  border  is  given  another  which  blends  with 
the  fascia  of  the  leg.     Below  the  tendon  the  great  saphenous 
nerve  appears  with  an  artery ;  and  piercing  it  is  the  branch  of 
the  same  nerve. 

Action,  The  tibia  and  femur  beinfir  free  to  move  the  muscle  Vae ;  the 
bends  the  knee  and  hip-joints  over  which  it  passes,  giving  rise 
to  rotation  inwards  of  the  former ;  and  makes  tense  finally  the 
fascia  of  the  thigh. 

With  the  limbs  fixed  the  two  muscles  will  support  the  pelvis  «nd 
in  standing,  and  will  assist  in  bringing  forwards  the  pelvis  as  in   ^ 
stoo})ing. 

When  standing  on  one  leg  the  muscle  will  help  to  rotate  the  standing  on 
body  so  that  the  face  may  be  turned  to  the  opposite  aide.  *^"*  ^' 
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Divide  tbo 
MrtoriuB, 


•how  apo- 
neuroflu, 

Hnd  diflsect 
the  nerves 


andyeasela. 


Aponeurosis 
over  the 
femoral 
artery; 


Dissection,  The  BartoriuB  is  to  be  turned  aside,  or  eat  tkioiigh 
if  it  is  necessary,  to  follow  the  remaining  part  of  the  femoxal 
artery. 

Beneath  the  muscle  is  an  aponeurosis  between  the  adductor 
and  extensor  muscles ;  this  is  thin  above,  and  when  it  is  divided 
the  internal  saphenous  nerve  will  come  into  view.  Parallel  to 
the  upper  part  of  the  saphenous  nerve  but  outside  it,  is  tb« 
nerve  to  the  vastus  intemus  muscle,  which  sends  an  ofiet  on 
the  surface  of  the  vastus  to  the  knee  joint :  this  ^auky  be  txaced 
now,  lest  it  should  be  destroyed  afterwards.  The  plexus  of 
nerves  on  the  inner  side  of  the  thigh  may  be  more  coimpletelj 
dissected  in  this  stage. 

The  femoral  vessels  and  their  branches  are  to  be  nicely  cleaned. 
Where  the  femoral  artery  passes  to  the  back  of  the  limb  its  small 
anastomotic  branch  arises :  this  branch  is  to  be  pursued  throtig^ 
the  fibres  of  the  vastus  intemus,  and  in  front  of  the  adductor 
magnus  tendon  to  the  knee ;  an  offset  of  it  is  to  be  followed  with 
the  saphenous  nerve. 

The  aponeurotic  covering  over  the  femoral  vessels  exists  onlj 
where  these  are  covered  by  the  sartorius.     It  is  thin  above,  but 
below  it  is  fonned  of  strong  fibres,  which  are  directed  trans- 
versely between  the  vastus  intemus   and  the  tendons   of  the 
ends  below   adductor  muscles.     Inferiorly  the  membranous  structure  ceases 
SiSer.*"^  at  the  opening  in  the  adductor  magnus  by  a  defined  border, 

beneath  which  the  saphenous  nerve  and  its  vessels  escape, 
peep  part  of  Tlie  deep  part  of  the  femoral  artery  lies  in  a  hollow  between 
muscles  (Hunter's  canal)  until  it  reaches  the  opening  in  the 
adductor  magnus.  Here  it  is  covered  by  the  sartorius  muscle 
and  the  subjacent  aponeurosis,  in  addition  to  the  integuments 
and  the  superficial  and  deep  fasciae.  Beneath  it  are  the  pectineus, 
adductor  longus,  part  of  the  adductor  brevis,  and  the  adductor 
magnus.     On  the  outer  side  is  the  vastus  intemus. 

On  the  outer  side  of  the  artery  and  close  to  it  is  the  femoral 
vein  ;  and  in  the  integuments  oftentimes  an  offset  of  the  saphe- 
nous passes  over  the  arterial  trunk. 

Crossing  over  the  artery  from  the  outer  to  the  inner  side  is 
the  internal  saphenous  nerve,  which  is  beneath  the  aponeurosis 
before  noticed,  but  is  not  contained  witliin  the  areolar  sheath  of 
the  vessels. 

Branches.  Only  one  named  branch,  anastomotic,  springs  from 
this  part  of  the  artery,  the  other  offsets  belong  to  muscles. 

The  anastomotic  branch  (arter.  anastomotica  magna)  arises  close 
to  the  opening  in  the  adductor  muscle,  and  splits  at  once  into 
two  parts,  superficial  and  deep. 

Tlie  superficial  offset  continues  with  the  saphenous  nerve  to 
the  lower  border  of  the  sartorius,  and  piercing  the  fascia  lata, 
ramifies  in  the  integuments. 
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The  deep  or  anterior  branch  is  concealed  in  the  fibres  of  the  deep 
vastus  intemus,  and  descends  in  front  of  the  tendon  of  the^**^ 
adductor  magnus  to  the  inner  side  of  the  knee  joint,  where  it 
anastomoses  with  the  articular  branches  of  the  popliteal  and 
anterior  tibial  arteries.  A  branch  passes  outwards  from  it  in  the 
substance  of  the  vastus ;  this  forms  an  arch  in  front  of  the  lower 
end  of  the  femur  with  an  offset  of  the  external  articular  aiteiy, 
and  supplies  the  joint. 

The  two  pieces  of  the  anastomotic  aiteiy  may  be  separate  at 
their  origin,  and  spring  from  distinct  pcuts  of  the  parent  trunk. 

Muscuiar  branches.  Branches  for  the  supply  of  the  muscles  Muscular 
come  mostly  from  the  outer  part  of  the  femoral  artery ;  they   ""^  **' 
enter    the    sartorius,   the   vastus   intemus,   and    the    adductor 
longus. 

The  FEMORAL  VEIN  corresponds  closely  with  the  femoral  artery  J^™**"^ 
in  its  connections  with  the  parts  around,  and  in  its  branches. 
The  position  with  respect  to  the  artery  is,  as  above  said,  external 
to,  and  in  contact  with  it. 

Peculiarities  <u  to  splitting  of  the  artery.  Occasionally  the  femoral  artery  The  femoral 
is  split  into  two  below  the  origin  of  the  profunda.     Four  examples  of  this  utery  m«^ 
peculiarity  have  been  met  with  ;  but,  in  all,  the  trunks  were  blended  into  ^  ^^f^^^d. 
one  above  the  opening  in  the  adductor  muscle. 

Position  of  the  vein.  The  femoral  vein  may  change  its  position  here,  as  The  vein 
in  the  upper  part  (p.  667),  and  may  be  found  on  the  inner  side  of  the  J^^^***" 
artery  ;  or  it  may  be  divided  into  two  trunks,  which  lie  on  the  sides  of  its  gftery  * 
companion  vessel.  or  spUt ; 

Size  of  the  vein.  In  some  bodies  this  part  of  the  femoral  vein  is  very  or  veiy 
small  in  size,  in  consequence  of  the  poplit^  coursing  along  the  back  of  the  small 
thigh  to  enter  the  profunda  vein,  insteJEtd  of  accompanying  the  main  artery 
of  the  limb  through  the  aperture  in  the  adductor  magnus. 

Dissection,  The  femoral  artery  and  vein  are  to  be  cut  across  To  ezpoee 
below  the  origin  of  the  profunda,  and  are  to  be  thrown  down-  J^*^^^ 
wards,  preparatory  to  the  deeper  dissection.     Afterwards  all  the  femur, 
fat,  and  all  the  veins,  are  to  be  carefully  removed  from  amon^ 
the  branches  of  the  profunda  artery  and  anterior  crural  nerve. 
Unless  this  dissection  is  completed,  the  upper  part  of  the  vastus 
intemus  and  crureus  will  not  be  prepared  for  learning. 

The  TENSOR  VAGINiB  FEMORIS  OCCUpieS  the  upper  third  of  the  Tensor 

thigh,  and  is  the  smallest  and  most  external  of  the  outer  set  of  f^n!^ 
muscles.     It  takes  ori{fin  from  the  front  of  the  crest  of  the  hip  bone  ariMt  from 
at  the  outer  aspect ;  from  the  anterior  upper  iliac  spine,  and  from  P«l^ 
part  of  the  notch  between  this  and  the  inferior  spine,  as  far  as  the 
attachment  of  the  sartorius.     Its  fibres  form  a  fleshy  belly  about 
two  inches  wide,  and  are  inserted  into  the  fascia  lata  about  three  ends  tn 
inches  below,  and  rather  anterior  to  the  great  trochanter  of  the  '**^  ^■*** 
femur. 

At  its  origin  the  muscle  is  situate  between  the  sartorius  and  Parts 
the    gluteus   medius.      Beneath  it  are  the  ascending  ofisets  of  ^^^^ 
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the  external  circumflex  artery ;  and  a  branch  of  tiie  snperior 
gluteal  nerve  enters  its  under  suifooe.  A  strong  sheath  of  fwda 
surrounds  the  muscle. 

Action.  Supposing  the  limb  moveable  the  mtiaele  abdncts 
the  thigh,  making  tense  at  the  same  time  the  faacia  lata ;  and 
finally  it  will  rotate  inwards  the  femur. 

When  the  limb  is  fixed  it  will  support  the  pelvis,  and  assist  in 
balancing  the  same  on  the  femur  in  walking. 

Dissection,  After  the  muscle  has  been  learnt,  the  slip  of  fascia 
extending  from  it  to  the  knee  may  be  cut  through  ;  and  when  it 
is  detached  from  the  muscles  around,  the  head  of  the  rectus  muscle 
may  be  followed  upwards  to  the  pelvis. 

The  TRICEPS  EXTENSOR  of  the  leg  consists  of  three  fleshy  parts 
or  heads,  outer  (vastus  extemus),  inner  (vastus  intemus),  and 
middle  (rectus),  which  are  united  below  in  a  common  tendon. 

The  RECTUS  FEHORis  or  middle  head  forms  a  fleshy  pro- 
minence on  the  front  of  the  thigh  (fig.  116,  "),  and  reaches  from 
the  pelvis  to  the  conmion  insertion.  At  its  origin  from,  the 
pelvis  the  muscle  consists  of  two  tendinous  pieces ; — one  arises 
from  the  anterior  inferior  iliac  spinous  process  ;  the  other  (to  be 
afterwards  seen)  is  fixed  into  a  depression  on  the  back  of  the  hip 
bone,  close  above  the  brim  of  the  acetabulum.  Fleshy  fibres 
succeed  to  the  tendon  ;  and  they  terminate  inferiorly  in  another 
tendon,  which  joining  the  aponeurotic  parts  of  the  other  two 
muscles,  is  inserted  with  them  into  the  upper  border  of  the  patella, 
and  is  continued  finally  into  the  head  of  the  tibia. 

The  rectus  is  larger  at  the  middle  than  at  the  ends ;  and  its 
fibres  are  directed  from  the  centre  to  the  sides,  as  in  a  quill,  and 
give  rise  to  that  condition  called  penniform.  It  is  subcutaneous, 
except  above  where  it  is  overlaid  by  the  sartorius.  It  conceals 
branches  of  the  external  circumflex  artery  and  anterior  crural 
nerve,  and  rests  on  the  muscular  mass  of  the  vastus  and  crureus. 
The  upper  tendon  of  the  rectus  reaches  farthest  on  the  anterior 
surface  where  the  sartorius  touches,  whilst  the  lower  tendon  is 
most  extensive  on  the  posterior  aspect,  or  towards  the  subjacent 
vasti. 

Dissection,  To  see  the  remaining  muscles,  cut  across  the 
rectus  near  the  lower  end,  and  raise  it  without  injuring  the 
branches  of  vessels  and  nerves  beneath.  The  muscular  mass  on 
the  front  of  the  femur  is  to  be  divided,  above,  into  two  along 
the  situation  of  some  descending  vessels  and  nervea :  the  part 
external  to  the  vessels  is  the  vastus  extemus,  and  the  larger 
mass,  internal  to  them,  is  composed  of  the  conjoined  vastus 
intemus  and  crureus. 

To  make  out  the  lower  separation  of  the  two,  look  to  the 
outer  aspect  of  the  thigh  about  half  way  down,  where  the  long 
and   vertical  fibiea  of  the  vastus  extemus  cross   over  others 
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(deeper),  which  are  continued  obliquely  inwards,  and  belong  to 
the  inner  vastus. 

The  VASTUS  EXTERNUS  OT  outer  head  of  the  triceps  extensor  Vastus 
muscle  of  the  leg,  has  a  very  narrow  attachment  to  the  femur  in  ®**®™"* 
eoniparison  with  its  size  and  thickness.     It  takes  origin  by  a  ^*^*5  ?* 
])iece  from  half  an  inch  to  an  inch  thick  for  the  most  part,  along  * 

the  upper  half  of  the  femur.  Thus,  beginning  above,  it  is 
attached  to  the  root  of  the  neck  of  the  femur,  and  the  fore  part 
and  outer  surface  of  the  root  of  the  great  trochanter  ;  to  the  line 
connecting  the  trochanter  with  the  linea  aspera ;  and  to  the 
upper  half  of  the  linea  aspera,  and  the  contiguous  external  inter- 
nmscular  septum.  Inferiorly  the  fibres  of  the  muscle  end  in 
an  aponeurosis  which  blends  with  the  tendons  of  the  rectus  and 
vastus  intemus  to  form  a  common  tendon,  and  sends  a  slip  to 
the  outer  edge  of  the  patella. 

The  muscle  is  pointed  at  the  upper  part,  but  enlarged  below  but  ia 
where  it  produces  the  prominence  on  the  outer  side  of  the  thigh,  ^'^at^i^* 
Its  cutaneous  surface  is  aponeurotic  above,  and  is  covered  by  the  inaertion. 
rectus,  tensor  vagina)  femoris,  and  gluteus  muscles.     The  deep  ^'Jfif-^^u 
surface  rests  on  the  vastus  intemus  and  crureus,  and  receives  the  surfaces, 
branches  of  the  external  circumflex  artery  and  anterior  crural 
nerve. 

The  VASTUS  INTERNUS  and  crureus,  inseparably  imited  in  Vastus  in- 
one  muscle  (fig.  116,  "),  form  the  inner  or  large  head  of  the  ^^^^^ 
extensor.     The  fleshy  mass  arises  from  the  anterior  and  lateral  0^^  m^^g 
surfaces  of  the  shaft  of  the  femur,  and  its  limits  may  be  thus  <»  the  front 
indicated  : — Upwards  it  reaches  as  far  as  the  anterior  Intertro*  fenmr. 
chanteric  line;  and  downwards,  to  about  two  inches  from  the  its  origin;   * 
articular  end  of  the  femur.     Outwards  it  extends  to  the  vastus 
extemus,  to  the  margin  of  the  lower  half  of  the  lincia  aspera,  and 
to  the  line  continued  downwards  from  this  to  the  condyle.     In- 
ternally it  reaches  the  linea  aspera,  the  line  prolonged  upwards 
from  this  towards  the  small  trochanter  and  the  anterior  intertro- 
chanteric line,  as  well  as  the  line  continued  downwards  from 
the  same  ridge  to  the  inner  condyle ;  and  some  of  the  lowest 
fibres  take  origin  also  from  the  tendon  of  the  adductor  magnus. ' 
At  the  lower  end  of  the  muscle  the  fibres  tenninate  in  an  ap^  insertion  by 
neurosis  that  blends  in  the  common  tendcoi  of  inseition,  and  is  tendon, 
attached  to  the  patella  lower  than  the  vastus  extemus. 

The  upper  part  of  the  muscular  mass  is  buried  beneath  the  ypp«»'P*'* 

1  1111  .  «.i    de«P.  iovFor 

sartonus  and  rectus  muscles ;  but  the  lower  part  is  superficial,  superticiHi. 
and  projects  more  than  the  vastus  extemus  at  the  opposite  side 
of  the  thigh  :  some  of  the  lowest  fibres  are  almost  transverse, 
and  will  be  able  to  draw  inwards  the  patella.  The  adductor 
muscles  are  almost  inseparably  joined  with  the  vastus  along  the 
attachment  to  the  linea  aspera. 

Dissection,  The  common  tendon  of  the  extensor  will  appear  i^y  t»"^  the 

2k        ^^ 
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by  dividing;  along  the  middle  line  of  the  patella  and  tendon  a 
thin  aponeurotic  layer  which  is  derived  from  the  lower  fleshy 
fibres  of  the  muscle,  and  covezs  the  knee  joint.  On  reflectiiig 
inwanls  and  outwards  that  fibrous  layer  the  common  tendon  will 
be  laid  bare  to  its  insertion  into  the  tibia. 

The  tendon  of  the  extensor  rMUcles  of  the  leg  is  common  to 
the  rectus,  the  vastus  extemus,  and  the  united  Tastus  intemus 
and  crureus.  It  is  placed  in  front  of  the  knee  joint,  to  which 
it  serves  the  office  of  an  anterior  ligament.  Wide  above  where 
the  muscular  fibres  teiminate,  it  narrows  as  it  descends  over  the 
joint,  and  is  inserted  inferiorly  into  the  prominence  of  the 
tubercle  of  the  tibia  and  into  the  bone  below  it  for  an  inch : 
close  to  its  attachment  to  the  tibia  a  synovial  bursa  is  beneath 
it.  In  it  the  patella  is  situate,  some  few  scattered  aponeurotic 
fibres  passing  over  the  cutaneous  surface,  but  none  being  con- 
tinued over  the  deep  or  articular  surface.  (See  Ligament  of  the 
PateUa.) 

From  the  lower  part  of  the  muscle  a  superficial  aponeurotic 
expansion  is  derived  :  this  prolongation,  which  is  strongest  on 
the  inner  side,  is  united  with  the  fascia  lata  and  the  other  ten- 
dinous offsets  to  form  a  capsule  in  front  of  the  joint,  and  is  fixed 
below  to  the  heads  of  the  tibia  and  fibula. 

SubcrureiLs  muscle.  Beneath  the  united  vastus  and  crureus, 
near  the  knee  joint,  is  a  thin  layer  of  pale  fibres.  It  is  but  a 
part  of  the  large  museie  on  the  front  of  the  femur,  which  is 
separated  from  the  rest  by  areolar  tissue.  Attached  to  the 
femur  in  the  lower  fourth,  and  often  by  an  outer  and  inner 
slip,  it  ends  in  aponeurotic  fibres  on  the  synovial  sac  of  the 
knee  joint. 

Action.  All  three  heads  extend  the  knee  joint  when  the  tibia 
is  moveable  ;  and  the  rectus  can  then  flex  the  hip  joint  over 
which  it  passes.  The  fleshy  bellies  are  strong  enough  to  break 
transversely  the  patella  over  the  end  of  the  femur,  or  to  rupture 
sometimes  the  common  tendon  in  the  act  of  falling. 

When  the  tibia  is  fixed  the  vasti  will  bring  forwards  the 
femur,  and  straighten  the  knee  as  in  walking  or  standing ;  and 
the  rectus  will  prop  the  pelvis  on  the  femur,  or  assist  in  bringing 
forwards  the  pelvis  in  stooping. 

The  subcrureus  contracts  in  extension  of  the  knee,  and  ele- 
vates the  synovial  membrane  above  the  patella. 

Intermuscular  septa.  The  processes  of  the  fascia  lata,  which 
limit  laterally  the  extensor  muscles  of  the  knee,  are  thus  named, 
and  are  fixed  to  the  linea  aspera  and  the  lines  leading  from  it  to 
the  condyles  of  the  femur. 

The  external  septum  is  the  strongest,  and  reaches  from  the 
outer  condyle  of  the  femur  to  tlie  insertion  of  the  gluteus 
maximus.     It  is  situate  between  the  vastus  extemus  and  the 
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short  head  of  the  biceps,  to  which  it  gives  origin ;  and  it  is 
perforated  near  the  outer  condyle  by  the  upper  external  articular 
vessels  and  nerve. 

The  inner  partition  is  very  thin  along  the  side  of  the  vastus  the  inn^r  is 
intemus  ;  and  its  place  is  supplied  by  the  strong  tendon  of  the 
adductor   magnus   between   the   inner   condyle   and   the   linea 
aspera.     The  internal  articular  vessels  are  transmitted  through 
it  below  to  the  front  of  the  knee  joint. 

The    EXTERNAL   CIRCUMFLEX   ARTERY   is  the   chief  vessel    for  Artery  to 

the  supply  of  the  muscles  of  the  front  of  the  thigh.     It  arises  on*t£i*ft^nt 
from  the  outer  side  of  the  profunda  (deep  femoral)  artery,  and  <*'  *^®  thigh, 
is  directed  horizontally  outwards  through  the  divisions  of  the 
anterior   crural   nerve,   and  beneath   the    sartorius   and  rectus 
muscles  to  the  outer  part  of  the  thigh,  where  it  ends  in  branches. 
Ofifsets  are  given  from  it  to  the  rectus  and  sartorius ;  and  its  ter-  Its  branches 
minal  muscular  branches  consist  of  ascending,  transverse,  and  "*"" 
descending. 

The  ascending  branch  is  directed  beneath  the  tensor  vaginsB  ••cending, 
femoris  to  the  back  of  the  hip  bone,  where  it  anastomoses  with 
the  gluteal  artery  and  supplies  the  contiguous  muscles. 

The  transverse,  the  smallest  in  size,  divides  into  two  which  *'*°*" 

verse 

perforate  the  vastus  extemus,  and  anastomose  trith  arteries  on 
the  back  of  the  thigh. 

The  descending  branch  is  the  largest,  and  ends  in  pieces  which  ^i??" 
are  distributed  to  the  vasti  muscles.     One  considerable  branch 
enters  the  vastus  extemus,  and  reaching  the  knee,  anastomosed 
on  this  joint  with  the  external  articular  arteries  ;  a  small  ofiset 
courses  over  the  muscle  with  a  nerve  to  the  joint. 

Peculiarities  in  the  origin  of  this  artery  are  very  freqnenl     Thus  the  Xjf*®***'  ^ 
vessel  may  arise  as  one  tronk  from  the  superficial  instead  of  the  deep  ^j  ^rte^T 
femoral  artery.     It  may  be  represented  by  two  pieces,  which  spring  from  bnnches 
the  femoral  tmnk.     Or  it  may  be  derived  ^tmi  the  femoral  and  profunda — 
one  piece  being  obtained  from  each  :   this  last  arningement  is  very  fre- 
quently found. 

The  ANTERIOR  CRURAL  NERVE  is  derived  from  the  lumbar  Nerve  of 
plexus  (p.  583),  and  supplies  the  muscles,  and  most  of  the  ti, J  thigh** 
integuments  of  the  front  of  the  thigh,  and  the  integuments  of 
the  inner  side  of  the  leg.     Soon  after  the  trunk  of  the  nerve  ^  divided, 
leaves  the  abdomen  it  is  flattened,  and  is  divided  into  a  super- 
ficial or  cutaneous,  and  a  deep  or  muscular  part. 

The  superficial  part  ends  in  three  branches  : — the  middle  and  From  it* 
internal  cutaneous  of  the  thigh,  and  the  great  saphenous.  ponSise— 

The  middle  cutaneous  nerve  perforates  the  fascia  lata,  some-  middle 
times   also    the   sartorius,  about  three  inches  below  Poupart's  cu*»neou«. 
ligament,  and  extends  on  the  surface  of  the  thigh  to  the  knee. 
Its  cutaneous  distribution  is  described  at  page  656. 
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The  internal  cut^necms  nerve  sends  two  or  more  small  twigs 
througli  the  fascia  lata  to  the  integmnent  of  the  upper  tliird  of 
the  thigh,  and  then  di^^de8  in  front  of  the  femoral  arteiy,  or  on 
the  inner  side,  into  the  two  follo¥ring  branches,  anterior  and 
inner.  Sometimes  these  branches  in  which  the  nerve  ends  aiifle 
frpm  the  anterior  crural  trunk  at  separate  spots. 

The  anterior  branch  is  directed  to  the  inner  side  of  the  knee 
joint.  As  far  as  the  middle  of  the  thigh  it  lies  over  the  sar- 
torius,  but  it  then  pierces  the  fascia  lata,  and  ramifies  in  th<; 
integuments  as  before  said  (p.  656). 

The  inner  branch  is  distributed  in  the  integuments  of  the 
inner  side  of  the  leg,  just  below  the  knee,  but  it  remains  beneath 
the  fascia  lata  as  far  as  the  knee  (p.  656).  Whilst  underneath 
the  fascia  the  nerve  lies  along  the  inner  border  of  the  saitorins, 
and  joins  in  a  plexus,  about  the  middle  of  the  thigh,  with  ofisets 
of  the  obtumtor ;  and  nearer  the  knee  with  a  branch  of  the 
internal  saphenous  nerve. 

When  this  branch  is  small  it  ends  in  the  plexus  just  men- 
tioned, and  in  twigs  to  the  inner  part  of  the  thigh,  instead  of 
being  continued  onwards  to  the  leg. 

The  internal  sajphenous  nerve  is  the  largest  of  the  three  super- 
ficial brandies.  It  becomes  cutaneous  on  the  inner  side  of  the 
knee,  and  accompanies  the  vein  of  the  same  name  to  the  foot 
(p.  657).  In  the  thigh  the  nerve  takes  the  course  of  the  deep 
bloodvessels  : — thus,  it  ai)proache8  the  femoral  artery  where  this 
is  concealed  by  the  sartorius,  and  is  continued  along  the  outer 
side  of  that  vessel,  beneath  the  aponeurosis  covering  the  same, 
as  far  as  the  opening  in  the  adductor  magnus  muscle.  At  that 
spot  the  nerve  i)asses  from  beneath  the  aponeurosis,  and  is  pro- 
longed under  the  sartorius  muscle  to  the  upper  part  of  the  leg, 
to  become  cutaneous  as  before  said.  It  supplies  two  offsets 
whilst  it  is  contained  in  the  thigh  beneath  the  fascia. 

The  communicating  branch  arises  about  the  middle  of  the 
thigh  or  lower  down,  and  crosses  inwards  beneiith  the  sartorius 
to  join  in  the  plexus  of  the  internal  cutaneous  and  obturator,  or 
with  the  internal  cutaneous  nearer  the  knee :  tliis  branch  is 
sometimes  absent. 

The  patellar  hranxk  springs  from  the  nerve  near  the  knee 
joint,  and  perforating  the  sartorius  muscle  and  the  fascia  lata, 
ends  in  tlie  integument  over  the  knee  (p.  657). 

The  deep  or  muscular  part  of  the  anterior  crural  nerve  gives 
branches  to  all  the  muscles  of  the  front  of  the  thigh,  except  the 
tensor  vaginae  femoris  ;  and  it  supplies  also  an  oflfset  to  one  of 
the  adductor  muscles,  viz.  the  pectineus. 

A  slender  nerve  crosses  beneath  the  femoral  artery,  and  enters 
the  anterior  surface  of  the  pectineus :  sometimes  there  are  two. 

Brand\ja  to  the  sartorius  are  furnished  by  the  middle  or  the 
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internal    cutaneous   nerve,  whilst  it   is   in   contact  with  that 
muscle. 

A  Tierve  enters  the  under  surface  of  the  rectus  muscle  at  the  rectus ; 
upper  part,  and  divides  into  branches  as  it  is  about  to  penetrate 
the  fibres. 

Tlie  nerve  to  the  vastiLs  externus  separates  into  two  or  more  TUBtus  ex- 
branches  as  it  enters  the  muscle.     From  one  of  these  an  articular  JSioe^jotnt ; 
filament  is  continued  downwards  to  the  knee  joint,  which  it 
enters  on  the  anterior  aspect. 

The  n^rve  to  the  vastus  intemus  is  nearly  as  large  in  size  as  and  vastiw 
the  internal  saphenous,  in  common  with  which  it  often  arises.       "*"** 
To  the  upper  part  of  the  vastus  it  furnishes  one  or  more  branches, 
and  is  then  continued  as  far  as  the  middle  of  the  thigh,  where  it 
ends  in  oflsets  to  the  muscle  and  the  knee  joint. 

Its  articular  branch  is  prolonged  on  or  in  the  vastus,  and  on  Articular 

the  tendon  of  the  adductor  magnus  to  the  inner  side  of  the  knee  imS 

joint ;  and  it  is  distributed  over  the  synovial  membrane  of  the 

front  of  the  articulation.      This  small  nerve  accompanies  the 

deep  branch  of  the  anastomotic  artery. 

A  branch  of  nerve  to  the  tensor  vaqiruB  femoris  is  derived  from  Nerve  of 

tensor 

the  superior  gluteal ;  it  enters  the  imder  surface  of  the  muscle,  vaginiB. 
and  extends  nearly  to  the  lower  end. 

Directions.  After  the  examination  of  the  muscles  of  the  front  Take  next 
of  the  thigh,  with  their  vessels  and  nerves,  the  student  is  to  ^©^ 
learn  the  adductor  muscles  and  the  vessels  and  nerves  which 
belong  to  them. 

PARTS    ON    THE    INNER    SIDE    OP   THE    THIGH. 

The  muscles  in  this  position  are  the  three  adductors, — ^longus.  The  adduc- 
brevis,  and  magnus,  with  the  gracilis  and  pectineus ;  these  have 
the  following  position  with  respect  to  one  another.     Internal  to  and  their 
all  and  the  longest,  is  the  gracilis.     Superficial  to  the  others,  ^^   ^^' 
are  the  pectineus  and  the  adductor  longus ;  and  beneath  them 
are  the  short  adductor  and  the  adductor  magnus. 

In  connection  with  the  muscles,  and  supplying  them  are  the  Vessels, 
profunda  artery   (of  the  femoral)   and  its  branches,  with  the 
accompanying  vein. 

The  obturator  nerve  lies  amongst  the  adductor  muscles,  and  Nerve, 
furnishes  branches  to  them. 

Dissection.  To  prepare  the  muscles,  the  investing  fascia  and  ^"^**?* 
tissue  are  to  be   taken  from  them  ;    and  the  two  superficial  muscles, 
adductors  are  to  be  separated  one  from  another. 

Let  the  student  be  careful  of  the  branches  of  the  obturator  Nerves, 
nerve  in  connection  with  the  muscles,  viz.,  those  offsets  entering 
the  muscular  fibres,  and  one  issuing  beneath  the  adductor  longus 
to  join  the  plexus  at  the  inner  side  of  the  thigh. 
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Lastly,  should  any  fat  and  veins  be  left  wiih  the  pn^anda 
and  itd  branches,  tliey  must  be  cleared  away. 

The  GRACILIS  reaches  from  the  pelvis  to  the  tibia  (fig.  116, "}, 
and  is  fleshy  and  riband-like  above,  but  tendinouB  below,  like 
muscle  arises  by  an  aponeurosis,  two  or  three  inches  in  depth, 
from  the  lower  or  pubic  border  of  the  hip  bone  dose  to  the 
margin,  viz.,  opposite  the  lower  half  of  the  symphysis,  and  the 
upper  part  of  the  pubic  arch.  Infeiiorly  it  is  interUd  by  a  flat 
tendon,  about  half  an  inch  wide,  into  the  inner  surface  <^  the 
tibia,  beneath  and  close  to  the  sartorius. 

The  muscle  is  superficial  throughout.  At  the  upper  part  of 
the  thigh  it  is  flattened  against  the  adductors  brevis  and  magnne, 
so  as  to  have  its  borders  directed  forwards  and  backwards ;  and 
in  the  lower  third  it  intervenes  between  the  sartorius  and  semi- 
membranosus muscles,  and  forms  part  of  the  inner  boundaiy  ol 
the  popliteal  space.  At  its  insertion  the  tendon  is  nearer  the 
knee  than  that  of  the  semitendinosus,  though  at  the  same  depth 
from  the  surface,  and  both  lie  over  the  internal  lateral  ligament ; 
and  from  the  tendon  an  expansion  is  continued  to  the  fascia  of 
the  leg,  as  in  the  sartorius.  A  bursa  separates  the  tendon  from 
the  ligament  of  the  joint,  and  projects  above  it  to  the  sartorius. 

Actio7u  It  bends  the  knee  joint  if  the  tibia  is  not  fired,  rotat- 
ing in  that  bone  ;  and  then  brings  the  moveable  femur  towanU 
the  middle  line  with  the  other  adductors. 

Supposing  the  foot  resting  on  the  ground  the  gracilis  will  aid 
in  propping  the  pelvis  on  the  limb. 

The  PECTINEUS  (fig.  116,^)  is  the  highest  of  the  muscles 
directed  from  tlie  pelvis  to  the  inner  side  of  the  femur.  It  has 
a  fleshy  origin  from  the  ilio-pectineal  line  of  the  hip  bone,  and 
from  the  triangular  smooth  surface  in  front  of  that  line ;  and 
it  is  inserkd  inferiorly  by  a  tendon,  about  two  inches  in  width, 
into  the  femur  behind  the  small  trochanter,  and  into  the  upper 
part  of  the  line  which  extends  from  that  process  to  the  hnea 
aspera. 

The  muscle  is  twisted,  so  that  the  surfaces  which  are  directed 
forwards  and  backwards  near  the  pelvis  are  turned  inwards  and 
outwards  at  the  femur.  One  surface  is  in  contact  "with  tlie  fascia 
lata ;  and  the  opposite  touches  the  obturator  muscle  and  nerve, 
and  the  adductor  brevis.  The  pectineus  lies  between  the  psoas 
and  the  adductor  longus ;  and  the  internal  circumflex  vessels 
pass  between  its  outer  border  and  the  former  muscle. 

Action.  It  adducts  the  limb  and  bends  the  hip-joint. 

When  the  femur  is  fixed  it  can  support  the  pelvis  in  standing ; 
or  it  can  draw  forwards  the  pelvis  in  stooping. 

The  ADDUCTOR  LONGUS  lies  below  the  pectineus  (fig.  116,  **), 
and  is  triangular  in  form,  with  the  apex  at  the  pelvis  and  the 
base  at  the  femur.     It  arises  bv  a  narrow  tendon  from  the  front 
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of  the  pubes  below  the  angle  of  union  of  the  crest  and  the  sym- 
physis ;  and  it  is  inserted  into  the  inner  margin  of  the  linea 
asj^era. 

This  muscle  is  situate  between  the  gracilis  and  the  pectineus,  its  connae- 
and  forms  part  of  the  triancoilar  space  containintr  the  femoral  ttons  witti 

■*  i»  muscles  and 

vessels.  Its  anterior  surface  is  covered  near  the  femur  by  the  vesaeis. 
femoral  vessels  and  the  sartorius.  The  posterior  rests  on  the 
other  two  adductors,  on  part  of  the  obturator  nerve,  and  on  the 
deep  femoral  artery.  Aponeurotic  bands  connect  the  tendon  of 
the  muscle  at  its  insertion  with  the  adductor  magnus  and  vastus 
intemus. 

Action.  With  the  femur  moveable  it  will  flex  the  hip-joint,  use  on 
and  with  the  aid  of  the  other  adductors  will  carry  inwards  the  '*'™*"'» 
limb,  so  as  to  cross  the  thigh  bones.     In  walking  it  helps  the 
other  adductors  in  projecting  the  limb. 

With  the  femur  fixed  the  muscle  props  and  bends  forwards  onpelvU. 
the  pelvis. 

Dissection.  Some  of  the  deeper  muscles,  with  the  •obturator  nissectlon 
nerve  and  the  profunda  vessels,  will  be  arrived  at  by  reflecting  <>' 
the  two  last  muscles. 

On  cutting  through  the  pectineus  near  the  pubes,  and  throw-  accessory 
ing  it  down,  the  dissector  may  find  occasionally  the  small  acces-  0^^^^^"^ 
sory  nerve  of  the  obturator  which  turns  l^eneath  the  outer  border; 
if  this  is  present,  its  branches  to  the  hip  joint  and  the  obturator 
nerve  are  to  be  traced  out. 

The  adductor  longus  is  then  to  be  divided  near  its  origin,  and  c«t  adduc- 
raised  with  care,  so  as  not  to  destroy  the  branches  of  the  obtu-  ^'  io"fi^s. 
rator  neTYe  beneath  :  its  tendon  is  to  be  detached  also  from  that 
of  the  adductor  magnus  beneath  it,  to  see  the  branches  of  the 
profunda  artery. 

Now  the  adductor  brevis  will  be  laid  bare.     A  part  of  the  adductor 
obturator  ner\'^e  crosses  over  this  muscle  to  the  femoral  artery,    "     ' 
and  sends  an  offset  or  two  to  the  plexus  at  the  inner  side  of 
the  thigh.     A  deeper  part  of  the  same  nerve  lies  beneath  this 
adductor.     The  muscle  should  be  separated  from  the  subjacent  trace 
adductor  magnus,  where  the  lower  branch  of  the  nerve  with  an  °qJ,"™*®' 
artery  issues.     In  this  last  step  of  the  dissection  the  student  qq,} 
should  seek  a  slender  articular  branch  of  the  obturator  nerve,  J^*^®.*^* 
which  descends  on  and  in  the  fibres  of  the  adductor  magnus  to 
the  knee  joint. 

The  accessory  obturator  nerve  *  (Schmidt)  is  derived  from  the  Acceasory 
trunk  of  the  obturator  near  the  lumbar  plexus  (p.  583),  and  uerve 

*  This  small  nerve  is  often  absent ;  it  was  found  only  four  or  five  times 
in  nine  or  ten  bodies  which  were  examined  by  its  discoverer.  The  name 
given  to  it  by  Schmidt  refers  to  this  irr^pilarity,  viz.,  nerv.  ad  obturatorem 
accessorius  inconstans.  — Commentarius  de  Nervis  Lombalibiu. 
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passes  from  the  alxlomen  over  the  brim  of  the  pelvis.  In  tlie 
thigh  (fig.  104/)  this  branch  turns  beneath  the  pectineot,  and 
joins  the  siqx^riioial  part  of  the  obturator  nerve  ;  it  supplies  m 
ofifnet  to  the  hip-joint  with  the  articular  arteiy,  and  occaaionaDT 
one  to  tlie  under  surface  of  the  pectineua.  When  the  neire  u 
small,  one  or  more  of  these  offsets  are  wanting. 

The  ADDCCTOR  BREVIS  has  a  thin  fleshy  and  aponeurodc 
attacliment  about  two  inches  in  depth  to  the  front  of  the  hip 
bone  with  the  gracilis.  The  muscle  arises  from  the  pubic  bordei 
of  the  lK)ne  close  to  and  outside  the  gracilis,  reaching  upwards  as 
high  as  the  adductor  ]ongus,  and  not  quite  so  low  as  the  gracilis. 
It  is  inserted  behind  the  pectineus  into  all  the  line  leading  irom 
the  lincji  ospem  to  the  small  trochanter. 

In  front  of  the  muscle  are  the  pectineus  and  the  adductor 
longua,  witli  the  superficial  jaece  of  the  obturator  nerve,  and  the 
profunda  aitcry  ;  but  it  is  gradually  uncovered  by  the  adductor 
longus  below,  and  the  contiguous  borders  of  the  two  are  side  by 
side  at  t^eir  insertion  into  the  femur.  Behind  the  masde  is 
the  adductor  magnus,  with  the  deep  piece  of  the  obturator  nerre 
and  a  bmnch  of  the  circumflex  artery.  In  contact  with  the  upper 
lx)rder  is  the  obturator  extemus,  and  the  internal  circumflex 
arter}'  pjisse.s  between  the  two. 

Action.  This  mu.sc.le  atlducts  the  limb  with  flexion  of  the  hip 
joint,  like  the  pectineus. 

And  if  it  acts  from  below  it  will  balance,  or  move  forwxuxis 
the  pelvis  on  the  femur. 

The  OBTURATOR  NERVE  Is  a  brauch  of  the  luml>ar  plexus 
(p.  683),  and  8uj)plies  the  adductor  muscles  of  the  thigh,  as  well 
as  the  hip  and  knee  joints.  The  nerve  issues  from  the  pelvis 
tlirough  the  aperture  in  the  upper  part  of  the  thyroid  foraiuen ; 
and  it  divides  in  that  opening  into  two  parts,  which  are  nametl 
superficial  and  deep  from  their  position  with  respect  to  the 
adductor  brevis  muscle. 

The  anterior  or  superficial  part  of  the  nerve  is  directed  over 
the  adductor  bre\'is,  but  beneath  the  pectineus  and  the  adductor 
longus  to  the  femoral  artery,  on  which  it  is  distributed ;  at  the 
lower  border  of  the  la^st  muscle  it  funiishes  an  offsset  or  two  to 
join  in  a  plexus  with  the  internal  cutaneous  and  saphenous 
ner\'es  (p.  676),  and  supply  the  teguments.  In  addition  the 
nerve  gives  branches  to  the  hip  joint  and  some  of  the  surround- 
ing muscles,  and  receives  (sometimes)  the  communicating  twig 
from  its  accessory  branch. 

Near  the  pelWs  or  in  the  aperture  of  exit,  the  nerve  sends 
outwards  an  articular  twig  to  the  liip  joint,  with  the  artery  to 
the  same  j)art. 

Muscular  branches  are  furnished  to  the  adductor  longus,  the 
adductor  brevis,  and  \A\^  ^rajdlia* 
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In  some  bodies  the  superficial  part  of  the  nerve  is  of  large  This  part 
size,  and  has  a  distribution  similar  to  that  of  the  inner  branch  of  j^rje 
the  internal  cutaneous  nerve  (p.  666),  whose  place  it  takes.     In 
such  instances  it  joins  freely  in  the  plexus,  and  gives  cutaneous 
offsets  to  the  integuments  of  the  thigh ;  and  is  then  continued  and  extend 
along  the  inner  border  of  the  sartorius  to  the  side  of  the  knee,        ®  "®®* 
where  it  perforates  the  fascia  to  end  in  the  integuments. 

The  posterior  or  deep  part  of  the  obturator  nerve  pierces  the  Deep  iwrt 
fibres  of  the  external  obturator  muscle,  and,  continuing  beneath  <>'*^«'*^^o 
the  adductor  brevis,  is  distributed  chiefly  in  the  adductor  magnus. 
Ofisets  are  given  from  it  to  the  ^ntiguous  muscles,  and  one  to 
supply  the  knee  joint. 

Muscular  branches  enter  the  obturator  extemus  as  the  nerve  ends  in 
pierces  it ;  others  are  furnished  to  the  large,  and  sometimes  also  J^™',^^'^ 
to  the  short  adductor. 

A  slender  articular  branch  enters  the  fibres  of  the  adductor  and  gives 
magnus  towards  the  lower  part,  and  passes  through  it  near  the  k^^jj,j5^t. 
linea  aspera  to  reach  the  popliteal  artery,  by  which  it  is  con- 
ducted to  the  back  of  the  knee  joint :  its  teiinination  is  seen  in 
the  dissection  of  the  popliteal  space. 

Dissection.  To  prepare  the  profunda  artery  and  its  branches,  Disaect  pro- 
supposing  the  veins  and  the  fat  removed,  it  will  be  requisite  to  ^^ 
follow  backwards  the  internal  circumflex  artery  above  the  upper 
border  of  the  adductor  brevis,  and  to  trace  the  perforating  branches 
to  the  apertures  in  the  adductors  near  the  femur. 

Tlie  PROFUNDA  (deep  femoral)  is  the  chief  muscular  artery  of  Profunda 
the  thigh,  and  arises  from  the  femoral  trunk  about  one  inch  and  •'^'y- 
a  half  below  Poupart's  ligament  (p.  667).      At  its  origin  the  origin, 
vessel   is  placed  on  the  outer  side  of  the  parent  tnmk;   but 
it  LS  next  directed  inwards  beneath  the  femoral  vessels  to  the  course, 
inner  side  of  the  femur,  and  ends  at  the  lower  tliiid  of  the  thigh  and  ending, 
in  a  small  branch  that  pierces  the  adductor  magnus. 

Where  the  vessel  lies  in  the  triangular  space  of  the  thigh  (near  Parts 
its  origin)  it  rests  on  the  iliacus  muscle.     But  on  the  inner  side  "^""^ 
of  the  femur  it  lies  parallel  to  the  femoral  artery,  though  deeper, 
in  position  ;  and  it  is  placed  first  over  the  pectineus  and  adductor 
brevis,  and  thence  to  its  termination  between  the  adductors  longus 
and  magnus. 

Its  branches  are  numerous  to  the  surrounding  muscles  on  the  Branches  to 
front  and  back  of  the  thigh,  and  maintain  free  anastomoses  with  Se^S^ 
other  vessels  of  the  thigh  and  leg.     It  is  through  these  commu-  Join  freely, 
nications  that  the  blood  finds  its  way  to  the  lower  part  of  the 
limb  when  the  tube  of  the  chief  artery  is  obliterated  either  above 
or  below  the  origin  of  the  profunda. 

The  named  hranclies  are  these  : — external  circumflex  to  the  The  named 
extensor  muscle    of  the  knee  ;    internal  circumflex  round  the  ^fS^  ^ 
inner  side  of  the  femur  to  the  back  of  the  thigh ;  perforating 
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arteries  through  the  adductors  to  the  baclc  of  the  limb  and  (be 
extensor  of  the  knee  joint ;  and  muscular  offsets. 

The  external  circumflex  arteiy  has  been  described  in.  the  dis- 
section of  the  muscles  of  the  front  of  the  thigh  (p.  675). 

The  internal  circtiniflex  branch  arises  iroia  the  inner  and 
posterior  ]>art  of  the  ])rofunda,  and  turns  backwards  along  the 
tendon  of  the  external  obturator  muscle,  passing  between  the 
psoas  and  pcctiueus,  but  above  the  adductor  brevia.  Opposite 
the  small  trochtmter  it  ends  in  two  branches,  which  will  be  seen 
in  the  dissection  of  the  buttock  (p.  696).  It  supplies  the  UDde^ 
mentioned  offsets  to  the  inner  ^ide  of  the  thigh  : — 

An  articular  artery  enters  the  hip  joint  through  the  notch  in 
the  acetabulum. 

At  the  bonier  of  the  adductor  brevis  two  muscular  branduf 
arise  : — one  ascends  to  the  obturator  and  the  superficial  adductor 
nmscles ;  the  otlier,  wliich  is  larger,  descends  with  the  deep  piece 
of  the  obtumtor  ner\'e  beneath  the  adductor  brevis,  and  ends  in 
this  and  the  largest  adductor. 

The  origin  of  the  internal  circumflex  is  very  variable.  In  one 
body  it  may  be  from  the  femoral  artery  above  the  profunda ;  in 
another  from  tlie  external  iliac  artery ;  or  from  the  epigastric 
and  circumllex  iliac  branches. 

The  perforatin<i  branches,  four  in  number,  pierce  the  tendons 
of  some  of  the  adductor  muscles  close  to  the  linea  aspera  of  the 
femur.  They  suj)ply  the  muscles  on  the  back  of  the  thigh,  and 
wind  round  the  thigh-bone  to  end  in  the  vastus  extcmus. 

Tlie  first  begins  opposite  the  lower  border  of  the  pectincus, 
and  perforates  tlie  shoit  and  large  adductors. 

The  second  branch  arises  opposite  the  middle  of  the  adductor 
brevis,  and  passes  through  the  same  muscles  as  the  preceding : 
from  it  a  nutritious  vessel  is  supplied  to  the  shaft  of  the  femur. 

The  third  artery  springs  from  the  deep  femoral  trunk  below 
the  adductor  brevis,  and  is  transmitted  through  the  adductor 
magnus. 

The  terminal  branch  of  the  profunda  (fourth  perforating) 
})ierce8  the  adductor  magnus  near  the  aperture  for  the  femond 
artery. 

Ahiscular  or  aimstomotic  brancJies  to  the  back  of  the  thigh 
(three  or  four  in  number)  pass  through  the  adductor  magnus  at 
some  distance  from  the  linea  aspera,  and  end  in  a  chain  of  anas- 
tomes  in  the  hamstrings  (p.  706). 

The  PROFUNDA  VEIN  results  from  the  union  of  the  different 
branches  corresponding  with  the  offsets  of  its  com])anion  artery. 
It  accompanies  closely  the  artery  of  the  same  name,  to  which  it 
is  superficial,  and  ends  above  in  the  femoral  vein. 

Sometimes  the  vein  is  suddenly  enlarged  at  the  upper  part 
by  the  union  of  a  large  tnmk  from  the  popliteal  vein,  which  is 
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directed  upwards  at  first  behind,  and  then  through  the  adductor 
luagnus. 

Dissection,  To  bring  into  view  the  remaining  muscles,  viz.,  Cat  through 
adductor  magnus,  obturator  extemus,  and  the  psoas  and  iliacus  \jg^^^^ 
insertion,  the  adductor  brevis  is  to  be  cut  through  near  the  pelvis, 
and  is  to  be  thrown  down.     Then  the  investing  layer  of  fascia 
and  areolar  tissue  is  to  be  removed  from  each. 

After  the  adductor  magnus  has  been  learnt,  it  will  be  needful 
to  detach  a  few  of  the  upper  fibres  to  examine  the  obturator 
extemus. 

The  ADDUCTOR  MAGNUS  is  uarrow  at  the  pelvis,  and  wide  at  Adductor 
the  femur,  and  is  triangular  in  form :    its  base  is  directed  up-  "*fi^"*  • 
wards,  with  one  side  attached  to  the  femur,  and  the  other  free 
at  the  inner  part  of  the  thigh. 

The  muscle  arises  from  the  pubic  arch  of  the  innominate  bone,  origin  is 
reaching  from  the  symphysis  to  the  lower  part  of  the  ischial  °"™^ » 
tuberosity.     The  anterior  fibres  diverge  from  their  origin,  and  fibres  di- 
construct  almost  a  distinct  part :  they  are  horizontal  above,  but  ^'^^i^^ 
become  more  oblique  below,  and  are  inserted  (from  above  down)  tion, 
into  the  lower  end  of  the  linea  quadrati,  and  the  line  con- 
tinued from  the  great  trochanter  to  the  linea  aspera ;  into  all 
the  linea  aspera ;  and  into  the  line  leadine  from  that  crest  of  "w™®  ^^« 

1  ,.  iii>i  •!         mi  •       honrontaL 

bone  to  the  mner  condyle  for  about  an  mch.     The  posterior 
fibres  from  the  ischial  tuberosity  are  vertical  in  direction,  and  otherg 
end  about  the  lower  third  of  the  thigh  in  a  tendon,  which  is  ' 

inserted  into  the  inner  condyle  of  the  femur,  and  is  connected 
by  a  fibrous  expansion  to  the  inner  condyloid  ridge. 

The  muscle  consists  of  the  two  parts  above  described,  which  and  form 
differ  in  their  characters.     The  anterior  or  upper  one,  thin  and  ^°  P*"*- 
fleshy,  forms  a  septum  between  the  other  adductors  and  the 
muscles  on  the  back  of  the  thigh ;  but  the  inner  or  posterior 
piece,  partly  fleshy  and  partly  tendinous,  constitutes  the  inner 
thick  margin  of  the  miLscle.     On  the  anterior  surface  are  the  Connections 
other  two  adductor  muscles  and  the  pectineus,  with  the  obturator  rior  and 
nerve  and  the  profunda  artery.     The  posterior  surface  touches  pt«Jerior 
the  hamstring  muscles  and  the  great  sciatic  nerve.     In  contact 
with  the  upper  border  are  the  obturator  extemus  and  the  quad-  Upper  and 
ratus  femoris,  with  the  internal  circumflex  artery ;   and  along  dera. 
the  lower  or  inner  border  are  the  gracilis  and  the  sartoiius.     At 
its  attachment  to  the  femur  the  muscle  Ib  closely  united  with  Insertion 
the  other  adductors,  particularly  the  adductor  longus,  and  is  ^*°  '«™"T" 
there  pierced  by  apertures  for  the  passage  of  the  femoral  and 
perforating  arteries. 

Action.  This  muscle  is  used  chiefly  as  an  adductor  and  pro-  Use  on 
jector  forwards  of  tlie  femur  in  walking :  in  the  last  ofllce  it 
receives  help  internally  from  the  other  adductors,  and  externally 
from  the  gluteus  medius  and  minimus. 
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The  femiir  being  fixed  it  will  act  powerfully  in  keeping  the 
pelvirt  erect  on  the  head  of  the  thigh  bone. 

The  ojtening  in  the  wlductor  for  the  traninnission  of  the  femonl 
ves.<els  into  the  popliteal  space  is  tendinous  at  the  anterior,  bat 
flesliy  at  the  posterior  a3])ect.  It  is  situate  at  the  point  of  jnse- 
tion  of  the  middle  with  the  lower  third  of  the  thigh,  and  if 
lai^(?r  than  is  necessan'  for  the  passage  of  the  vessels.  On  the 
outdide  it  is  boiinde<l  bv  the  vastus  internus ;  and  on  the  in»de 
by  the  tendon  of  the  adductor  magnus,  ^ath  some  fibres  added 
from  the  tendon  of  the  long  adductor. 

The  PSOAS  and  iliacus  arise  separately  in  the  abdomen 
(p.  577),  but  are  united  in  the  thigh.  ITie  conjoined  portion  of 
the  nni.«*cles  comes  iKmcath  Poupart's  ligament.  The  psoas  is 
iiiMrkd  bv  tendon  into  the  small  trochanter  of  the  femur ;  and 
th(i  iliacus  which  Ls  fleshy  joins  partly  the  tendon  of  the  psoais 
but  is  fixed  by  the  rest  of  the  fibres  into  a  special  triangular 
surface  of  the  bone  in  front  of  and  below  that  eminence. 

Beneath  the  ligament  the  muscles  occupy  the  int^irval  between 
the  ilio-pectineal  eminence  and  the  anterior  superior  iliac  spinoiu 
process, — the  iliacus  resting  on  a  small  bursa ;  and  l>elaw  tho 
l>elvis  the  mass  covers  the  capsule  of  the  hip  joint  and  a  Lii^r 
intervening  bui-sa.  On  the  front  of  the  psoas  is  the  femoral 
artery,  and  between  the  two  muscles  lies  the  anterior  crural 
nerve.  The  pectineus  and  the  internal  circumflex  arteiy  are 
contiguous  to  the  inner  bonier ;  and  the  sartorius  and  vastus 
intenms  touch  the  out<'.r  edge. 

Action.  These  muscles  act  as  flexors  of  the  hij^  joint,  and 
their  use  is  given  with  the  descri2)tion  of  their  ui)per  i)arts  in  the 
alnlomen  (p.  577). 

The  OBTURATOR  EXTERNUS  is  triangular  in  form,  with  the 
base  at  the  j>elvis  and  the  apex  at  the  femur.  The  fibres  of 
the  luuscle  take  origin  from  the  outer  surface  of  the  obturator 
membrane  for  the  anterior  half ;  and  from  the  inner  half  or 
more  of  the  bonv  circumference  of  the  thyroid  fonvmen,  the 
attachment  being  an  inch  wide  opposite  the  symphysis  pubis, 
but  only  half  that  width  lower  dowTi.  From  the  origin  the  fibres 
are  directed  obliquely  outwards  and  backwards  to  l>e  insert^td 
by  a  tendon  into  the  pit  at  the  root  of  the  great  trochanter. 

This  muscle  is  conceided  by  the  pectineus,  and  adductor  brevis, 
and  magims.  It  covers  the  obturator  membnme  and  vessels, 
and  is  i)ierced  by  part  of  the  obturator  ner\-e.  As  it  courses 
l>ackwaixls  it  is  in  contact  with  the  imu^r  and  lower  parts  of  the 
hij)  joint.  The  insertion  of  the  muscle  will  be  seen  in  the 
dissection  of  the  Buttock. 

Action,  The  nmscle  ia  an  external  rotator  of  the  thigh  :  and 
its  action  will  be  given  in  full  with  the  other  muscles  of  the 
same  group  in  ike  BmUocV, 
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Dissection.  By  detachin$r  a  small  part  of  the  obturator  muscle  Detach  ob- 
from  the  pelvis,  the  branches  of  the  artery  and  nerve  of  the 
same  name  will  be  seen  amongst  its  fibres.     Less  injury  will  be 
done  to  the  part  if  the  dissection  of  the  vessel  and  nerve  is 
deferred  till  after  the  limb  is  detached. 

The  obturator  artery  is  a  branch  of  the  internal  iliac  in  the  Obturator 
pelvis  (p.  605),  and  enters  the  thigh  through  the  upper  part  of  *''^®^ 
the  thyroid  foramen.     Whilst  in  its  aperture  the  artery  divides  divides  into 
into  two  parts,  which  form  a  circle  breath  the  muscle  around     ^ 
the  obturator  membrane. 

The  upper  branch  extends  along  the  inner  half  of  the  mem-  upper  and 
brane  ;    and  the  lower^  perforating  the  membrane  below  the  level  branch  ; 
of  the  other,  turns  downwards  and  forms  a  circle  by  uniting  with 
the  upj^r  bninch.    An  articular  twig  to  the  hip  joint  is  supplied  thi«  giyes 
from  the  lower  branch.  J^Jf^.^^ 

Muscular  offsets  of  the  artery  are  furnished  to  the  obturators  ;  miucular. 
and  some  small  twigs  reach  the  upper  part  of  the  adductors. 

Branches  of  nerve  to  the  obturator  muscle  come  from  the  deep  Branches  of 
portion  of  the  obturator  trunk,  and  perforate  the  membrane  with     *  ^^^^* 
the  lower  branch  of  the  artery. 


SEcrnoN  II. 

THE  BUTTOCK,  OR  THE  GLUTEAL  REGION. 

• 

Position.  During  the  dissection  of  the  back  of  the  thigh  the  Position  o( 
body  is  placed  with  the  face  down ;  and  the  pelvis  is  to  be  *^  ^'^^y- 
raised  by  blocks  until  the  lower  limbs  hang  almost  vertically 
over  the  end  of  the  dissecting  table. 

Directions.  Both  this  Section  and  the  following  one  are  to  be  Directioiis. 
completed  by  the  student  in  the  time  appointed  for  the  body  to 
lie  in  its  present  position. 

When  the  body  is  turned,  the  points  of  bone  marking  pos- 
teriorly the  limit  between  the  thigh  and  the  abdomen  (p.  650), 
can  be  better  recognised. 

Dissection.  The  iutegimient  is  to  be  raised  from  the  buttock  Take  up  the 
by  means  of  the  following  incisions  : — One  is  to  be  made  along  ' 
the  iliac  crest  of  the  hip  bone,  and  is  to  be  continued  in  the 
middle  line  of  the  sacrum  to  the  tip  of  the  coccyx.  Another  iB 
to  be  begun  where  the  first  terminates,  and  is  to  be  carried 
outwards  and  downwards  across  the  thigh  till  it  is  about  six 
inches  below  the  great  trochanter.  The  flap  of  skin  thus  marked 
out  al)ove  and  below  is  to  be  thrown  down. 


686 


DISSECTION  OF  THE  BUTTOCK. 


luvl  by 
■idoof 
sacrum. 

Other 
norves  of 
ainall 
sciatic 
below. 


Heok  ctita-  Some  of  the  cutaneous  nerves  of  this  region  will  be  found  in 
oiTtUo'crwt*  ^^  Ixjnt^ath  tlie  fat  along  the  line  of  the  iliac  crest.  Beginiiiiig 
in  front,  the  student  will  meet  first  with  brandies  of  the  eztenal 
cutaneous  rather  Ixilow  the  crest,  if  these  have  not  been  cot  in 
the  (lissection  of  the  front  of  the  thigh.  Crossing  the  crest  neir 
the  front,  is  a  large  offset  of  the  last  dorsal  nerve ;  and  £utlicf 
back  but  close  to  the  bone  a  smaller  branch  from  the  ilio- 
hy]M)ga8tric  nerve.  In  a  line  with  the  outer  border  of  the 
erector  Hpinso  of  the  back  are  two  or  three  branches  of  the  InmliM' 
nerves. 

By  the  side  of  the  sacrum  and  coccyx  are  two  or  three  ofiets 
of  the  sacral  nerves. 

The  remaining  cutaneous  nerves  are  derived  from  the  small 
sciatic,  and  must  l^e  sought  beneath  the  fiat  along  the  line  of  the 
lower  incision,  where  they  come  from  underneath  the  gluteus 
maximus.  A  few  turn  upwards  over  that  muscle  ;  the  rest  aie 
directed  down  the  thigh,  and  one  (inferior  pudendal)  bends 
below  the  ischial  tul)erosity  to  reach  the  perineal  space. 

Cutiincous  arteries  accompany  all  the  nerves,  and  will  serve 
as  guides  to  their  situation. 

Cutaneous  Nerves.  Tlie  nerves  distributed  in  the  integu- 
ments of  the  buttock  are  small  but  numerous,  and  are  derived 
from  the  spinal  nerves  (posterior  primary  branches)  ;  from 
branches  of  the  lumbar  and  sacral  plexuses ;  and  from  the  last 
dorsal  nen'e. 

Posterior  branches  of  the  lumbar  nerves.  The  offsets  of  the  po3- 
terior  j)rimary  bnuiches  of  the  lumbar  iierres  are  two  or  tliree  in 
numlwr,  and  cross  the  crest  of  the  hip  bone  near  the  anterior 
edge  of  the  erector  spinas :  they  ramify  in  the  integuments  of 
the  middle  of  tlie  buttock,  and  some  branches  may  be  traced 
nearly  to  the  trochanter  major. 

Tlie  brandies  of  the  sacral  nerves  perforate  the  gluteus  maximus 
near  the  sacrum  and  coccyx,  and  are  then  directed  outwards  for 
a  short  distance  in  the  integuments  over  the  muscle.  These 
offsets  are  iLsually  three  in  number :  the  largest  is  opposite  the 
lower  end  of  the  sacnim,  the  smallest  near  the  iliac  crest,  and 
the  other  by  the  side  of  the  coccyx. 

Tlie  last  dorsal  nerve  supplies  the  buttock  by  means  of  its 
lateral  cutaneous  br.mch  (p.  469).  This  offset  perforates  the 
muscles  of  the  alxlomen,  and  crosses  the  anterior  part  of  the  iliac 
crest  to  be  distributed  over  the  fore  part  of  the  gluteal  region,  as 
low  as  the  great  trochanter. 

Nerves  of  the  lumbar  plexus.  Parts  of  two  nerves  of  the  lumbar 
plexus,  ^iz.  ilio-hj-pogastric  and  external  cutaneous,  are  spent  in 
tlie  integuments  of  this  region. 

Tlie  iliac  branch  of  the  ilio-hypognstric  crosses  the  iliac  crest 
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trS*^d  in  front  of  the  branches  from  the  lumbar  nerves,  lying  generally 
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in  a  groove  in  the  bone,  and  extends  only  a  short  distance  below 
the  crest :  this  branch  is  very  variable  in  size,  or  it  may  be 
wanting. 

Offsets  of  the  external  cutaneous  nerve  of  the  thigh  bend  back-  external 
wards  to  the  integumente  above  the  great  trochanter,  and  cross  <^*»°°«^- 
the  ramifications  of  the  branch  of  the  last  dorsal  nerve. 

Small  sciatic.  Only  this  nerve  of  the  sacral  plexus  sends  snper-  From  sacral 
fidal  branches  to  the  buttock.      Its  cutaneous   offsets   appear  ^  ®^*"* 
along  the  lower  border  of  the  gluteus  maximus,  and  are  accom-  gmau*^ 
panied  by  superficial  branches  of  the  sciatic  artery  :  two  or  three  »ci*^c- 
ascend  round  the  edge  of  the  muscle,  and  are  lost  in  the  integu- 
ments of  the  lower  part  of  the  buttock  ;  the  remaining  branches 
descend  to  the  tliigh,  and  will  be  afterwards  noticed  on  it. 

Dissection,  In  the  examination  of  this  region  the  thin  and  Clenn 
unimportant  deep  fascia  may  be  disregarded,  in  order  that  the  Sj^^xia. 
great  gluteal  muscle,  which  is  the  most  difficult  in  the  body  to 
make  clean,  may  be  well  displayed.     Supposing  the  student 
desirous  to  lay  bare  the  muscle,  let  him  turn  aside  the  cuta- 
neous nerves,  and  abduct  and  rotate  inwards  the  limb  to  make 
tense  the  muscular  fibres.      Having  cut  through  the  fat  and  Mode  of  pro- 
fascia  from  the  upper  to  the  lower  border,  let  him  carry  the  *'®®*"°^- 
scalpel  along  one  bundle  of  fibres  at  a  time  in  the  direction  of  a 
line  from  the  sacrum  to  the  femur,  until  all  the  coarse  fasciculi 
are  cleaned.     If  the  student  has  a  right  limb,  the  dissection  may 
be  begun  at  the  upper  border ;  but  if  a  left  limb,  at  the  lower 
margin  of  the  muscle. 

The  fascia  of  the  buttock  is  a  prolongation  of  that  enveloping  Faada  of 
the  thigh,  and  is  fixed  to  the  crest  of  the  hip  bone,  and  to  the  i^  thin  and 
sacrum  and  coccyx.     It  is  much  thicker  in  front  of,  than  on  the  ^mport- 
gluteus  maximus,  and  gives  attachment  anteriorly  to  the  gluteus 
medius  which  it  covers.     At  the  edge  of  the  gluteus  mazinxus 
the  fascia  splits  to  incase  the  muscle. 

The  GLUTEUS  MAXIMUS  is  the  most  superficial  muscle  of  the  Giutetu 
buttock,  and   reaches   from   the  pelvis  to  the   upper  part  of™***™"** 
the  femur.     Its  origin  from  the  pelvis  is  partly  osseous  and 
partly  aponeurotic  : — Thus,  the  muscle  is  attach^  from  above  Orfgtn 

above  rivu 

down  to  the  posterior  third  of  the  iliac  crest,  and  a  special  im-  pelvis ; 
pression  on  the  hip  bone  below  the  crest ;  next,  to  the  aponeu- 
rosis covering  the  multifidus  spinse  muscle ;  then  to  the  back  of 
the  lowest  piece  of  the  sacrum,  the  back  of  the  coccyx,  and  the 
great  socro-sciatic  ligament.      From  this  origin  the  fibres  are 
directed  outwards  to  their  insertion : — ^About  two  thirds  of  the  }"**T*^  S°' 
upper  fibres,  and  a  few  of  the  lowest  fibres,  end  in  the  fascia  f«mur. 
lata  of  the  outer  part  of  the  thigh.     The  remainder  are  fixed  for 
three  inches  into  the  lower  part  of  the  line  leading  from  the 
linea  aspera  to  the  great  trochanter  of  the  femur. 

The  gluteus  forms  the  prominence  of  the  buttock,  and  resem-  Connections 
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Lies  the  deltoid  muscle  of  the  arm  in  its  situation  and  in  ihi 
courseiiess  of  its  texture.  Its  cutaneous  surface  is  cowrf  ^ 
the  common  teguments  and  investing  fascia  of  the  lii|il|^=lBd 
by  the  superficial  nerves  and  vessels.  The  ports  in  contattOiUi 
the  imder  surface  will  be  seen  when  the  muscle  is  cut  throng 
The  upper  border  overlays  the  gluteus  medius.  And  the  knraff 
edge,  which  is  longer  and  thicker  than  the  upper,  tunam  Ae 
fold  of  the  nates,  and  bounds  posteriorly  the  perimeal 
1)eneath  the  lower  border  the  hamstring  muscles  and  the 
vessels  and  nerves  issue. 

Action,  With  the  femur  hanging  the  muscle  extends  the  fiip 
joint  by  putting  back  that  bone,  and  abducts  and  rotates  out 
the  limb. 

When  the  limb  is  fixed  and  the  hip  joint  bent  as  in  sitting, 
the  gluteus  acts  as  an  extensor  of  the  articulation  hy  moving 
back  the  i)ehT«,  and  is  the  chief  power  employed  in  raising  the 
body  into  a  standing  posture. 

In  standing  }>oth  muscles  ke^p  the  pelvis  balanced  on  itB 
props ;  and  in  rising  from  stooping  they  are  the  active  agents 
in  bringing  upright  the  pelvis. 

In  balancing  tlie  body  on  one  leg  the  muscle  can  draw  the 
sacrum  buck  towards  the  femur,  so  as  to  turn  the  face  to  the 
opposite  side. 

Dissection.  The  gluteus  maximus  is  to  be  cut  across  neoi 
the  pehis  but  external  to  the  sacral  nerves  perforating  it,  and 
without  injury  to  the  subjacent  sacro-sciatic  ligament  to  which 
the  lower  fibres  are  closely  joined.  The  depth  of  the  muscle 
will  be  ascerttvined  by  the  fascia  and  some  vessels  beneath  it 
When  this  iutei-muscular  layer  is  arrived  at,  the  outer  part  of 
the  gluteus  Ls  to  be  thrown  towards  its  insertion,  and  the  sciatic 
artery  and  nerves  are  to  be  detached  from  the  under  surface, 
though  the  branches  entering  the  muscle  must  be  cut. 

The  loose  fat  is  to  be  taken  away  from  the  hollow  between 
the  pelvis  and  the  trochanter,  without  injuring  the  vessels  and 
nerves  ;  and  the  several  muscles  are  to  be  cleaned,  the  fibres  of 
each  being  made  tc^nse  at  the  time  of  its  dissection  by  rotating  the 
femur.  In  removing  the  areolar  tissue  from  the  ischial  tuberosity 
and  the  great  trochanter,  the  bursa  on  each  prominence  of  bone 
should  be  observed. 

The  vessels,  nerves,  and  muscles  of  this  region,  which  are  to 
be  defined,  may  be  ascertained  by  referring  below  to  the  enume- 
ration of  the  parts  beneath  the  gluteus. 

Lastly  the  origin  of  the  muscle  is  to  be  removed.  And  the 
sacral  ^erves,  when  dissected  out  of  the  gluteus,  are  to  be  fol- 
lowed to  the  surface  of  the  great  sacro-sciatic  ligament,  where 
thev  will  be  afterwards  seen. 

Parts  beneath  the  gluteus.  At  its  origin  the  gluteus  maximus 
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rests  on  the  pelvis,  and  conceals  parts  of  the  hip  bone,  sacrum,  glutetu  at 
and  coccyx,  also  the  isc]iial  tuberosity  with  the  origin  of  the  ^^  <^«^ 
hamBtziDg  muscles,  and  the  great  sacro-sciatic  ligament.     At  its  and  inser- 
insertion  it  covers  the  upper  end  of  the  femur,  with  the  great  **®°» 
trochanter  and  the  origin  of  the  vastus  extemus.     Between  the 
muscle  and  each  prominence  of  bone,  viz.  the  tuberosity  and  the 
trochanter,  is  a  large,  loose  synovial  membrane ;  and  between  it 
and  the  vastus  extemus  is  another  synovial  sac. 

In  the  hollow  between  the  pelvis  and  the  femur  the  muscle  and  by  tho 
conceals,  from  above  downwards,  the  undermentioned  parts  : —  parto^thlf 
First,  a  portion  of  the  gluteus  medius  ;  and  below  it  the  pyri-  »o»i«cie' 
formis,  with  the  superficial  branch  of  the  gluteal  vessels  between 
the  two.  Coming  from  beneath  the  pyriformis  are  the  sciatic 
vessels,  and  the  large  and  small  sciatic  nerves,  which  descend  to 
the  thigh  between  the  great  trochanter  and  the  ischial  tuberosity ; 
and  internal  to  the  sciatic  are  the  pudic  vessels  and  nerve,  and 
the  nerve  to  the  obturator  intemus  muscle,  which  are  directed 
inwards  through  the  small  sacro-sciatic  notch.  Still  lower  down 
is  the  tendon  of  the  obturator  intemus  muscle,  with  a  fleshy 
fasciculus — the  gemellus — above  and  below  it.  Next  comes 
the  thin  quadratus  femoris  muscle,  with  the  upper  part  of  the 
adductor  magnus  :  at  the  upper  border  of  the  quadratus  ia 
the  tendon  of  the  obturator  extemus ;  and  at  the  lower  border, 
between  it  and  the  adductor,  issues  one  of  the  terminal  branches 
of  the  internal  circumflex  artery. 

Dissection.  Tracing  back  the  branches  of  the  sacral  nerves  Trace  sacral 
which  perforate  the  gluteus,  they  will  lead  to  the  union  of  the  ^^'''^• 
outer  branches  of  the  first  three  nerves  on  the  great  sacro-sciatic 
ligament;  and  on  removing  a  fibrous  stratum  which  covers 
them  their  looped  arrangement  will  appear.  Finally  the  nerves 
may  be  followed  inwards  beneath  the  multifidus  spinte  to  the 
l>08terior  sacral  foramina. 

Sacral  nerves.  The  external  offsets  of  the  posterior  primary  The  sacral 
branches  of  the  first  three  sacral  nerves,  after  passing  outwards  united 
l)eneath  the  multifidus  spinas  (p.  429),  are  joined  by  loops  on  ^JjJJ 
the  surface  of  the  great  sacro-sciatic  ligament. 

Two  or  three  cutaneous  offsets  are  derived  from  this  inters  Ctitaneoiis 
communication,  and  pierce  the  fibres  of  the  gluteus  maximus  to 
l>e  distributed  on  the  surface  as  before  said  (p.  686). 

The  GLUTEUS  MEDIUS  is  triangular  in  form,  with  its  base  at  Gluteus 
the  innominate  bone,  and  apex  at  the  femur.  It  arises  from 
the  outer  surface  of  the  hip  bone  between  the  crest  and  the  hip  bone, 
superior  curved  line,  except  behind  where  there  is  a  surface 
of  bone  free  from  muscular  fibres ;  and  many  superficial 
fibres  come  from  the  strong  fascia  covering  the  anterior  park 
of  the  muscle.  The  fibres  converge  to  a  tendon  which  is 
iiiserUd   into   an  impression    across   the  outer   surface   of   tho  *acl  iusertod 
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front. 

The  Buperficial  surface  is  concealed  in  part  by  the  ^ntem 
niaxinius ;  and  the  deep  is  in  contact  with  the  gluteus  nimnnu 
and  tlie  gluteal  vef^t^eU  and  nerve.  The  anterior  bolder  litf 
over  the  gluteus  niinimui*,  and  ia  in  contact  with  the  teiuor  cf 
the  fascia  lata.  Tlie  posterior  id  contiguous  to  the  pyiifiomiiB, 
only  the  gluteal  ves^sels  inter\'ening.  A  small  bursa  is  inteipond 
l)etween  the  tendou  of  insertion  and  the  trochanter. 

Action,  The  whole  muscle  abducts  the  hanging  femur,  and 
the  anterior  fibres  rotate  in  the  limb ;  and  in  walking  it  is  ocm- 
bine^l  M-ith  the  a^Muctors  in  moving  forwanls  the  femur. 

Both  liiiibd  resting  on  the  ground  the  muscles  assist  in  fixing 
the  pelvis. 

In  standing  on  one  leg  this  gluteus  will  aid  in  balancing  the 
pelvis  on  the  to])  of  the  femur ;  and  the  anterior  fibres^  assisted 
by  the  tensor  vjigino;,  will  turn  the  fore  part  of  the  trunk  and 
the  face  to  the  Sjiuic  side. 

Duf^ction.  AMien  the  gluteus  medius  is  detached  from,  the 
pelvis,  and  partly  sei>arated  from  the  gluteus  minimus  beneath, 
the  gluteid  vessels  and  nen'e  will  come  into  view.  The  two 
chief  branches  of  the  arter}', — one  being  near  the  iliac  crest, 
and  the  otht^r  lower  down, — are  to  be  traced  through  the  fleshy 
fibres  as  the  reflection  of  the  gluteus  is  proceeded  ^-ith ;  and 
the  main  part  of  the  ner\'e  is  to  be  followed  on  at  the  same 
time  to  the  tensor  vagina)  femoris  muscle.  A  branch  of  the 
artery  to  the  gluteus  maximus  must  be  cut  in  removing  that 
muscle. 

The  gluteal  artery  is  the  largest  branch  of  the  internal  iliac 
(p.  605),  and  Lssucs  from  the  pelvis  alwve  the  p}Tifonui8  muscle. 
On  the  dorsum  of  the  hip  bone  it  ends  in  offsets  which  supply 
the  gluteal  muscles  and  the  bone.  Its  named  branches  are 
superficial  and  deep  : — 

The  superjkiul  branch  supplies  offsets  to  the  integuments,  and 
sends  inwards  some  deeper  twigs  over  the  sacrum  ;  it  ends  in 
the.  gluteus  maxinius,  into  which  it  penetrates  on  the  under 
surface. 

The  (l^ep  branch  is  the  continuation  of  the  arterj',  and  sub- 
divides into  two  pieces  which  run  between  the  two  smaller 
glutei.  One  (superior)  courses  along  the  origin  of  the  gluteus 
minimus,  8Upj)lying  mostly  the  medius,  to  the  front  of  the  iliac 
crest,  where  it  anastomoses  ^'ith  the  ascending  branch  of  the 
external  circumtlex  arter\'.  The  other  portion  (inferior)  is 
diri*cte<l  forwanls  over  the  middle  of  the  snudlest  gluteal  muside 
with  the  nerve,  triwanls  the  anterior  lower  iliac  spine  where  it 
enters  the  tensor  of  the  fascia  lata,  and  communicatejj  with  the 
ext«*mal  circumflex  branch  ;  many  branches  are  furnished  to  the 
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gluteus  minimus,  and  some  offsets  pierce  that  muscle  to  supply 
the  hip  joint. 

Vein,  The  companion  vein  of  this  artery  enters  the  pelvis,  Gluteal 
and  ends  in  the  internal  iliac  vein.  ^®^' 

The  mperior  gluteal  nerve  is  a  branch  of  the  lumbo-sacral  cord  Superior 
(p.  581).     It  accompanies  the  gluteal  artery,  and  divides  into  nervo 
two  branches  for  the  supply  of  the  two  smallest  gluteal  muscles:  ia  muscular, 
its  lowest  branch  terminates  anteriorly  in  the  tensor  vaginao 
femoris. 

The  GLUTEUS  MINIMUS  is  triangular  in  shape,  and  ourises  from  Gluteus 

11  *.,.,  ,  n  .  t    •    »    •      minimus, 

the  dorsum  of  the  hip  bone  between  the  superior  and  inferior 

curved  lines,  extending  backwards  as  far  as  the  middle  of  the 

hip  joint.     The  fibres  are  collected  on  a  tendon,  which  is  inaerUd  Atta«h- 

into  an  impression  along  the  fore  part  of  the  great  trochanter, 

where  it  is  united  inferiorly  with  the  gluteus  medius ;  and  some 

fibres  end  on  the  capsule  of  the  hip  joint. 

One  surface  is  in  contact  with  the  gluteus  medius,  and  the  it  is  next 
gluteal  vessels  and  nerve ;  the  other  with  the  hip  joint  and  the  *^®  **""•» 
bone,  and  the  outer  head  of  the  rectus  femoris  muscle.     The 
anterior  border  lies  by  the  side  of  the  other  gluteus ;  and  the  its  borders, 
posterior  is  covered  by  the  pyriformis  muscle,  beneath  which 
it   passes.     A  bursa  is   placed  between   the   tendon  and   the 
bone. 

Action.  It  acts  as  an  abductor  and  rotator  out  of  the  femur  use  on 
when  this  bone  is  hanging ;  and  in  walking  it  and  the  medius  JjJJ^y, 
will  be  employed  in  brimging  forwards  the  limb. 

Both  legs  being  fixed  the  muscles  are  used  in  balancing  the  and  fixed : 
pelvis.     In  standing  on  one  leg  the  gluteus  pitches  the  pelvis  standing  on 
over  the  supporting  limb  with  the  preceding  muscle ;  and  rotates  *^°*  ^* 
the  face  to  the  opposite  side. 

Dissection.  Cut  through  the  smallest  gluteal  muscle  near  the  Divide 
innominate  bone,  and  define  the  tendinous  part  of  the  rectus  SSlS*** 
femoris  underneath  it  close  above  the  hip  joint     Whilst  detach- 
ing the  gluteus  from  the  parts  beneath,  the  student  cannot  foil 
to  notice  the  connection  between  its  tendon  ^d  the  capsule  of 
the  joint. 

The  deep  vessels  to  the  articulation  may  be  observed  and  Trace  deep 
followed  after  the  muscle  is  removed.  *"* 

The  outer  head  of  the  rectus  femoris  is  a  tendon  about  two  Outer  head 
inches  long,  which  reaches  outwards  almost  horizontally,  and  is  tus^*  '**' 
fixed  into  the  groove  above  the  margin  of  the  acetabulum.     In  ''^^J^*** 
front  it  joins  the  other  tendinous  piece  of  the  rectus,  which  is 
attached  to  the  anterior  inferior  iliac  spine ;  and  below,  it  is 
connected  with  the  capsule  of  the  hip  joint. 

The  PYRIFORMIS  arises  in  the  pelvis  from  the  front  of  the  origin  of 
sacrum  (p.  639),  and  leaves  that  cavity  through  the  great  sacra-  ^^J""^ 
sciatic  notch.     Outside  the  pelvis  it  ends  in  a  rounded  tendoUi  p«i^i«- 
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Insertion      which  is  inserted  into  the  upper  border  of  the  great  tiochinter 
femitt***        between  the  two  smaller  glutei. 

Um  in  «acro-      -^  ^^^  muscle  passes  through  the  sacro-sciatic  notch  it  divides 
"^^c  tfiat  space  into  two  parts :  the  upper  of  these  gives  paaetge  to 

'         the  gluteal  vessels  and  nerve ;  and  the  lower  transmits  the  sditic 
Position  to    and  pudic  vessels  and  nerves.     Its  upper  border  is  contigaooB  to 
oUier  parts.  i}^q  gluteus  medius,  and  its  4ower  edge  to  the  gemellus  superior. 
Like  the  other  rotator  muscles  in  this  situation,  it  is  covered  by 
the  gluteus  maximus,  and,  in  addition,  by  the  gluteus  medios  at 
the  insertion ;  it  rests  on  the  gluteus  minimus,  which  separates 
it  from  the  hip  joint.     Its  tendon  is  united  by  fibrous  tissue  to 
that  of  the  obturator  and  gemellL 
U8«  with  Action.  The  use  of  this  muscle  and  the  other  external  rotators 

femur  hang-  ^  alteretl  by  the  position  of  the  femur.     If  that  bone  hangs  the 
Tuised.  pyriformis  rotates  it  out,  and  if  the  hip  joint  is  bent  the  muscle 

abducts  the  limb  from  its  fellow. 
Both  limbs        Both  limbs  being  fixed  the  muscles  balance  the  pelvis,  and 
on  ground,    h^jp  ^o  make  the  trunk  erect  after  stooping  to  the  ground.     In 
only  one.      standing  on  one  leg,  besides  assisting  to  support  the  trunk,  the 
pyriformis  turns  tlie  face  to  the  opposite  side. 

DUsectioyi.  The  pyrifonnis  may  be  cut  across  and  raised  to- 
wards the  sacrum,  to  allow  the  dissector  to  follow  upwards  the 
sciatic  and  pudic  vessels,  and  to  trace  their  accompanying  nerves 
to  the  origin  in  the  lower  part  of  the  sacral  plexus. 

Some  small  nerves  to  the  obturator  intemus,  the  gemellus 
superior,  and  the  hip  joint,  are  to  be  sought  in  tlie  fat  at  the 
lower  part  of  the  plexus. 

A  branch  to  the  inferior  gemellus  and  the  quadratus  will  be 
found  by  raising  the  trunk  of  the  great  sciatic  nerve  ;  but  it  will 
be  followed  to  its  termination  after  the  muscles  it  supplies  have 
been  seen. 

Sciatic  and  Pudic  Vessels.  The  vessels  on  the  back  of  the 
pelvis,  below  the  pyriformis  muscle,  are  branches  of  the  internal 
iliac  (p.  606). 

The  sciatic  artery  supplies  the  buttock  IkjIow  the  gluteal 
After  escaping  from  the  pelvis  below  the  pyriformis,  it  descends 
with  tlie  small  sciatic  nerve  over  the  gemelli  and  obturator 
muscles,  in  the  interval  between  the  tuber  ischii  and  the  tro- 
chanter, as  far  as  the  lower  border  of  the  gluteus  maximus; 
and  ending.  \^q^  tlie  artery  gives  off  many  branches  with  the  superficial 
offsets  of  its  companion  nerve,  and  much  reduced  in  size  u 
continued  with  the  nerve  along  the  back  of  the  thigh. 

In  this  course  it  furnishes  imiMuUxT  offsets  to  the  great  gluteus 
and  the  rotator  muscles,  and  some  articular  branches  to  the  hip 
joint.     It  supplies  also  the  following  name<l  branches : — 

The  coccygeal  branchy  arising  close  to  the  pelvis,  perforates 
the  great  sacro-sciatic  ligament  and  the  gluteus  maximus,  and 
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ramifies  in  this  muscle,  and  on  the  back  of  the  sacrum  and 
coccyx. 

The  branch  to  the  great  sciatic  nerve  (comes  nervi  ischiadici)  is  Branch  to 
very  slender,  and  entering  the  nerve  near  the  pelvis,  ramifies  in  ^J^J^^''* 
it  along  the  thigh. 

Muscular  branches   enter   the   gluteus   maximusy    the   upper  Muscular 
gemellus,  and  obturator  intemus ;  and  by  means  of  a  branch  to  branches, 
the  quadratus,  which  passes  with  the  nerve  of  the  same  name  Branch  to 
beneath  the  gemelli  and  obturator  intemus,  it  gives  branches  to  ^  qua^r*- 
the  hip  joint  and  the  inferior  gemellus. 

Anastomotic  branch.    Varying  in  size  this  artery  is  directed  Anaatomotic 
outwards  to  the  root  of  the  great  trochanter,  where  it  anastomoses   "^^  * 
with  the  gluteal  and  internal  circumfiex. 

The  jmdic  artery  belongs  to  the  perinaeum  and  the  genital  Pudic 
organs ;  it  is  smaller  than  the  sciatic,  internal  to  which  it  lies.  *"*^ 
Only  the  small  part  of  the  vessel  which  winds  over  the  ischial  cromea 
spine,  is  seen  on  the  back  of  the  pelvis,  for  it  enters  the  perineeal  ip^^ 
space  through  the  small  sacro-sciatic  notch,  and  is  there  dis- 
tributed (p.  451). 

It  supplies  a  small  branch  over  the  back  of  the  sacrum,  which 
anastomoses  with  the  gluteal  and  sciatic  vessels;  and  a  twig 
from  it  accompanies  the  nerve  to  the  obturator  intemus  muscle. 

The  veins  with  the  sciatic  and  pudic  arteries  receive  contri-  Veins, 
buting  twigs  corresponding  with  the  branches  of  the  arteries  at 
the  back  of  the  j>elvis,  and  open  into  the  internal  iliac  vein. 

Sciatic  and  Pudic  Nerves.    The  nerves  appearing  at  the  uervea  come 
back  of  the  pelvis  below  the  pyriformis  are  branches  of  the  '">°»  ■*^''^ 

niexus 

sacral  plexus  to  the  lower  limb  (p.  610)  ;  they  are  furnished 
mostly  to  parts  beyond  the  gluteal  r^on,  but  a  few  are  dis- 
tributed to  the  muscles  at  the  back  of  the  pelvis. 

The  sTtmll  sciatic  may  be  considered  a  cutaneous  nerve  of  the  BmaU 
back  of  the  thigh,  for  it  supplies  only  one  muscle  of  the  buttock  chiefly  a 
— the  gluteus  maximus.     It  springs  from  the  lower  part  of  the  cutaneous 

o  *       o  *  nerve ; 

sacral  plexus  generally  by  two  parts,  and  takes  the  course  of  the 
sciatic  artery  as  far  as  the  lower  border  of  the  great  gluteus, 
where  it  gives  many  cutaneous  branches  upwards  and  down- 
wards :  much  diminished  in  size  at  that  spot,  the  nerve  is  con- 
tinued along  the  back  of  the  thigh  beneath  the  fascia,  and  ends 
below  the  knee  in  the  integuments  of  the  back  of  the  leg.  The  ends  in  the 
branches  which  are  distributed  on  or  near  the  buttock  are  mus-  ^^ » 
cular  and  cutaneous. 

The  muscular  branches  (inferior  gluteal)  enter  the  under  but-  f^^. 
face  of  the  gluteus  maximus  near  the  lower  border.  gluteus. 

The  cutaneous  branches  are  directed  upwards  and  downwards  Cutaneour, 
at  the  border  of  the  gluteus  : — 

The  ascending  set  are  distributed  in  the  superficial  fascia  over  ascending : 
the  lower  part  of  the  muscle. 
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The  de8cendin{j  set  supply  the  integument  of  the  upper  third 
of  the  thigh  at  the  inner  and  posterior  aspects.  One  of  these 
branches,  which  is  larger  than  the  othen,  is  distribated  to  th« 
genital  organs,  and  is  named  inftrior  pudendal  (p.  465)  ;  u  it 
courses  to  the  perinaoum,  it  turns  below  the  ischial  taberoeitT, 
and  perforates  the  fascia  lata  at  the  inner  part  of  the  thig^  to 
end  in  the  scrotum.  Sometimes  the  inferior  pudendal  is  a  dis- 
tinct branch  of  the  plexus. 

The  great  sciatic  is  the  largest  nerve  in  the  body.  It  is  the 
source  of  all  the  muscular,  and  most  of  the  cutaneous  branches 
distributed  to  the  limb  beyond  the  knee,  as  well  as  of  the 
muscular  branches  at  the  back  of  the  thigh. 

At  its  origin  it  appears  to  be  a  prolongation  of  the  sacnd 
plexus^  After  leaving  the  pelvis  it  is  directed  through  the 
buttock  to  the  posterior  part  of  the  thigh,  where  it  divides  intu 
two  branches  for  the  leg.  In  the  part  of  its  course  now  dift- 
sected,  viz.,  to  the  lower  border  of  the  gluteus  maximus,  it  liei 
in  the  hollow  between  the  tuber  ischii  and  the  great  trochanter, 
and  re8t«  on  the  external  rotator  muscles  below  the  pyri- 
formis.  Commonly  it  does  not  supply  any  branch  to  the  buttock, 
but  it  may  give  origin  to  one  or  two  filaments  to  the  hip 
joint. 

Frequently  the  nerve  is  divided  into  two  lai^  trunks  at  iti! 
origin,  and  one  of  them  pierces  the  fibres  of  the  pyriformiii 
muscle. 

The  pudic  nerve  ^inds  over  the  small  sacro-«ciatic  ligament  by 
the  side  of  its  companion  artery,  and  is  distributed  with  this 
vessel  to  the  perinajum  and  the  genital  oi^ans  (p.  452).  Ko 
branch  is  supplied  to  the  buttock. 

Muscular  branches  of  the  sacral  plexus  are  furnished  to  the 
gluteus  maximus  and  the  external  rotators,  except  the  obturator 
extemus,  as  below. 

Branches  of  gluteus.  One  or  more  branches  of  the  upper  2>art  of 
the  plexus  enter  the  top  of  the  gluteus  maximus. 

The  branches  of  the  pyrifomiis  have  been  seen  i^'ith  the  sacral 
plexus  in  the  pelvis  (p,  610). 

The  nerve  to  the  obturator  intemus  arises  from  the  upper  part 
of  the  plexus,  and  is  directed  to  its  muscle  through  the  small 
sacro-sciatic  notch  with  the  pudic  nerve  :  its  termination  is  seen 
in  the  dissection  of  the  pelvis. 

The  nerve  to  the  superior  gemellus  is  a  very  small  twig,  and 
arises  separately  from  the  following  :  it  enters  the  inner  end  of 
the  muscle  on  the  superficial  surface. 

The  nerve  to  the  inferior  gemellus  and  the  quadratus  is  a  slender 
branch,  which  pas.*«e8  with  a  companion  artery  beneath  the 
gemelli  and  the  obturator  intemus,  to  end  in  the  two  muscles 
from  which  it  receives  its  designation.     This  nen'e  will  be  ;?een 
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more  fully  in  a  subsequent  dissection,  when  articular  filaments 
from  it  to  the  hip  joint  may  be  recognised. 

Some  fine  nerves  to  the  hip  joint  perforate  the  back  of  the  Nerves  to 
capsular  ligament.  the  hip; 

Dissection,  To  see  the  remaining  small  rotator  muscles,  hook  Clean  rota- 
aside  the  great  sciatic  nerve,  and  t^e  away  the  branches  of  the    ^™"**^^***- 
sciatic  artery  if  it  is  necessary.     In  cleaning  these  muscles  the 
limb  should  be  rotated  inwards.     The  gemelli  are  to  be  separated 
from  the  tendon  of  the  obturator  intemus. 

The  SUPERIOR  GEMELLUS  is  the  highest  of  the  two  muscular  Superior 
slips   along  the  sides   of  the  tendon  of  the  obturator  muscle.  8«™®^^- 
Internally  it  is  attached  to  the  outer  and  lower  part  of  the 
ischial  spine,  and  externally  it  is  inserted  with  the  obturator 
into  the  great  trochanter.     Oftentimes  this  muscle  is  absent. 

The  INFERIOR  GEMELLUS  is  larger  and  more  constant  than  its  inferior 
hollow.     Its  origin  is  connected  with  the  upper  and  hinder  part  gwneUus 
of  the  ischial  tuberosity,   along  the  lower  edge  or  lip  of  the 
hollow  for  the  obturator  intemus  muscle ;  and  its  insertion  is  inserted 
the  same  as  that  of  the  obturator  tendon.     This  muscle  is  placed  ^^**^^"" 
between  the  obturator  intemus  and  quadratus  muscles,  but  near 
the   femur   the  tendon  of  the   obturator   extemus  comes  into 
contact  with  its  lower  border. 

Action.  These   small  fieshy   slips  seem  to  be  but  accessory  use  to 
bands  of  origin  to  the  internal  obturator,  with  which  they  com-  f^^^ 
bine  in  use. 

The  OBTURATOR  INTERNUS  arises  inside  the  pelvis  (p.  629),  Obturator 
and  passes  to  the  exterior  through  the  small  sacro-eciatic  notch.  pJrtSiaWe" 
Escaped  from  the  pelvis,  the  muscle  is  directed  outwards  over 
the  articulation  of  the  hip,  and  is  inserted  by  a  tendon  with  the 
gemelli  into  the  upper  part  of  the  great  trochanter,  in  front  of  and  part 
the  pyrifomiis,  as  well  as  into  the  contiguous  portion  of  the  neck  JJij|~? 
of  the  femur. 

Outside  the  pelvis  the  obturator  is  mostly  tendinous,  and  is  letter  part 
embraced  by  the  gemelli  muscles  in  the  following  way  :  near  the  jj?*^"^®'"  ^*P 
pelvis  the  gemelli  meet  beneath,  but  near  the  trochanter  they 
cover  the   tendon.     Beneath  the  obturator  is   a  synovial  sac 
Crossing  the  muscle  are  the  large  and  small  sciatic  nerves,  and 
the  sciatic  vessels  ;  and  covering  the  whole  is  the  gluteus  maxi- 
mus.     On  cutting  through  the  tendon  and  raising  the  inner  end,  ita  tendon 
it  will  be  found  divided  into  three  or  four  pieces  as  it  turns  over  *»  ^^*^®? 
the  margin  of  the  pelvis  ;  at  this  spot  the  pelvis  is  marked  by  ^the^'pei- 
ridges   of  fibro-cartilage,  which  coirespond   with  the   intervals  ^**- 
between  the  tendons,  and  the  surfaces  are  lubricated  by  a  syno- 
vial membrane. 

Action,  Taking  its  fixed  point  at  the  hinder  border  of  the  Use  like 
pelvis  round  which  it  turns,  it  resembles  the  pjrriformis  in  poei-  Py^<>™»** 
tion,  and  has  a  like  action.     Thus  it  rotates  out  or  abducts  the  on  limb, 
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bles  the  deltoid  muscle  of  the  arm  in  its  situation  and  in  the 
coarseness  of  its  texture.  Its  cutaneous  surface  is  cowod  by 
the  common  teguments  and  investing  fascia  of  the  linh^  and 
by  the  superficial  nerves  and  vessels.  The  parts  in  contaiflk  with 
the  under  surface  will  be  seen  when  the  muscle  is  cut  through. 
The  upper  border  overlays  the  gluteus  medius.  And  the  lower 
edge,  which  is  longer  and  thicker  than  the  upper,  fon&s  the 
fold  of  the  nates,  and  bounds  posteriorly  the  perinseal  spaoe ; 
beneath  the  lower  border  the  hamstring  muscles  and  the  sciatic 
vessels  and  nerves  issue. 

Action,  With  the  femur  hanging  the  muscle  extends  the  fiip 
joint  by  putting  back  that  bone,  and  abducts  and  rotates  out 
the  limb. 

When  the  limb  is  fixed  and  the  hip  joint  bent  as  in  sitting, 
the  gluteus  acts  as  an  extensor  of  the  articulation  by  moving 
back  the  pelvis,  and  is  the  chief  power  employed  in  raising  the 
body  into  a  standing  posture. 

In  standing  both  muscles  keep  the  pelvis  balanced  on  its 
props  ;  and  in  rising  from  stooping  they  are  the  active  agents 
in  bringing  upright  the  pelvis. 

In  balancing  the  body  on  one  leg  the  muscle  can  draw  the 
sacrum  back  towards  the  femur,  so  as  to  turn  the  face  to  the 
opposite  side. 

Dissection,  The  gluteus  maximus  is  to  be  cut  across  near 
the  pelvis  but  external  to  the  sacral  nerves  perforating  it,  and 
without  injury  to  the  subjacent  sacro-sciatic  ligament  to  which 
the  lower  fibres  are  closely  joined.  The  depth  of  the  muscle 
will  be  ascertained  by  the  fascia  and  some  vessels  beneath  it. 
When  this  intermuscular  layer  is  arrived  at,  the  outer  part  of 
the  gluteus  is  to  be  thrown  towards  its  insertion,  and  the  sciatic 
artery  and  nerves  are  to  be  detached  from  the  imder  surface, 
though  the  branches  entering  the  muscle  must  be  cut. 

The  loose  fat  is  to  be  taken  away  from  the  hollow  between 
the  pelvis  and  the  trochanter,  without  injuring  the  vessels  and 
nerves  ;  and  the  several  muscles  are  to  be  cleaned,  the  fibres  of 
each  being  made  tense  at  the  time  of  its  dissection  by  rotating  the 
femur.  In  removing  the  areolar  tissue  from  the  ischial  tuberosity 
and  the  great  trochanter,  the  bursa  on  each  prominence  of  bone 
should  be  observed. 

The  vessels,  nerves,  and  muscles  of  this  region,  which  are  to 
be  defined,  may  be  ascertained  by  referring  below  to  the  enume- 
ration of  the  parts  beneath  the  gluteus. 

Lastly  the  origin  of  the  muscle  is  to  be  removed.  And  the 
sacral  ^erves,  when  dissected  out  of  the  gluteus,  are  to  be  fol- 
lowed to  the  surface  of  the  great  sacro-sciatic  ligament,  where 
they  will  be  afterwards  seen. 

Pwrts  beneath  the  gluteus.  At  its  origin  the  gluteuB  maximus 
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Action,  Like  the  other  muscles  of  the  same  group  it  rotates  Use  on 
out  the  hanging  limb,  but  it  differs  from  them  in  having  the  and  bent 
same  action  even  when  the  hip  is  bent.  li™^ 

With  the  limb  fixed,  Theile  supposes  it  to  help  in  bending  limb  im- 
the  liip-joint  in  stooping,  instead  of  raising  and  balancing  the  "***^«*^®- 
trunk  like  the  other  external  rotator  muscles. 

The  8ACRO-8CIATIC  UQAMEN'Ts  pass  from  the  innominate  bone  Sacro-sciatic 
to  the  sacrum  and  the  coccyx ;  they  are  two  in  number,  and   *^*™®° 
are  named  large  and  small. 

The  large  or  posterior  ligament  is  attached  internally  to  the  Att*ch- 
posterior  part  of  the  hip-bone,  and  to  the  side  of  the  sacrum  and  {^g  ^^^    ^ 
coccyx  ;  and  externally  it  i»  inserted  into  an  impression  on  the  porm ; 
inner  and  anterior  part   of  the  ischial   tuberosity,    and  sends 
upwards  a  prolongation  along  the  pubic  arch.     It  is  wide  next  gi^ee  a  pro- 
the  sacrum,  but  is  contracted  towards  the  middle,  and  is  ex-  ^«»8******"- 
pandcd  again  at  the  tuberosity.     On  the  cutaneous  surface  are 
the  branches    of  the  sacral  ner\'es;  and  the  gluteus  maximus 
conceals  and  takes  origin  from  it.     Branches  of  the  gluteal  and 
sciatic  arteries  perforate  it. 

The  small  linanient  will  be  seen  on  dividing  the  other  near  the  Small 
hip   bone.     At  the  sacrum  and  coccyx  it  is  united  with  the  ^*^ 
large  band,  but  at  the  opposite  end  it  is  inserted  into  the  ischial  •**^^" 
spine.     It  is  less  strong  than  the  superficial  ligament,  by  which 
it  is  concealed ;  and  it  rests  on  the  coccygeus  muscle. 

By  their  attachments  these  ligaments  convert  the  large  sacro-  They  givu 
sciatic  notcli  of  the  dried  pelvis  into  two  apertures  or  foramina,  notches 7*^ 
Between  their  insertion  into  the  spine  and  tuberosity  of  the  inno- 
minate bone,  is  the  small  sacro-sciatic  foramen,  which  contains  "mall,  with 
the  internal  obturator  muscle  with  its  nerve,  and  the  pudic  vessels 
and  nerve.     And  above  the  smaller  ligament  is  the  large  sacro-  l«"^t  *nrt 
sciatic  fonmien,  which  gives  passage  to  the  pyriformis  muscle,  S^Uirough 
and  several  vessels  and  nerves ;  viz.  the  gluteal  vessels,  and  the  **• 
superior  gluteal  nerve  above,  and  the  sciatic  and  pudic  vessels 
and  ner\'es,  with  some  muscular  branches  of  the  sacral  plexus, 
below  the  muscle. 


Section  III. 


THE  BACK  OF  THE  THIGH. 

Directions.  The  ham  or  the  popliteal  space  may  be  taken  after  Dinctionfl. 
the  buttock,  in  order  that  it  may  be  seen  less  disturbed  than  if  it 
was  dissected  after  the  examination  of  the  muscles  at  the  back  of 
the  thigh.     When  this  space  has  been  learnt  the  student  will 
return  to  the  dissection  of  the  thigh. 
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Position,  The  limh  is  to  remam  in  the  same  poeitioa  as  in  tlie 
dissection  of  the  buttock. 

Dissection,  To  remove  the  skin  from  the  popliteal  r^on  1^ 
an  incision  be  made  behind  the  knee  for  the  distance  of  ax 
inclics  above,  and  four  inches  below  the  joint.  At  each  extiemitT 
of  the  longitudinal  cut  make  a  transverse  incision^  and  nise  the 
skin  in  two  flaps,  the  one  being  turned  outwards  and  the  other 
inwards. 

In  the  superficial  fascia  some  small  cntaneous  nerves  and 
ve^els  may  be  found,  viz.,  one  or  two  twigs  in  the  middle  line 
of  the  limb  from  the  small  sciatic  nerve  and  its  artery  beneath 
the  fascia ;  and  some  offsets  of  the  internal  cutaneous  nerve 
towards  the  inner  part.  After  the  fat  is  removed,  the  special 
fascia  of  the  limb  will  be  brought  into  view. 

Fascia  lata.  Where  this  fascia  covers  the  popliteal  space  it  ii 
strengtliened  by  transverse  fibres,  particularly  on  the  outer  side ; 
and  it  is  connected  laterally  with  the  tendons  bounding  that 
inter\'al.  The  short  saphenous  vein  perforates  it  sonietinies  oppo- 
site the  knee,  but  usually  at  a  spot  lower  down. 

Dissection.  The  fascia  over  the  ham  is  now  to  be  removed 
without  injuring  the  small  sciatic  nerve  'with  its  artery,  and  the 
short  saphenoiLs  vein,  which  are  beneath  it.  A  large  quantity 
of  fat  may  be  next  taken  out  of  the  space  without  injury  to  the 
several  vessels  and  nerv^es  in  it.  After  the  ham  has  been 
cleaned,  the  sartorius  and  the  gracilis  are  to  be  replaced  in  their 
natural  position  on  the  inner  side. 

In  cleaning  the  space  the  student  will  come  upon  the  lax^ 
internal  poi)liteal  nerve  in  the  middle  line ;  and  nearer  the 
outer  side,  on  the  external  popliteal.  Both  nerves  give  branches; 
and  the  numerous  offsets  of  the  inner  will  be  recognised  more 
certainly  by  tracing  them  from  alx)ve  down  along  the  trunk  of 
the  nerve,  than  by  proceeding  in  the  opposite  direction  :  in  Dot 
bo<lie8  the  two  small  nerves  from  the  inner  popliteal  trunk  to 
the  knee  joint  are  difficult  to  find.  Under  cover  of  the  outer 
boundar}',  and  deep  in  the  space,  is  an  articular  nerve  from  the 
external  popliteal,  which  sometimes  arises  from  the  great  sciatic. 

In  the  bottom  of  the  space  are  the  popliteal  vessels,  the  vein 
being  more  superficial  than  the  artery.  The  student  is  to  seek 
an  articular  branch  (suj)erior),  on  each  side,  close  above  the 
condyle  of  the  fenmr.  Niunerous  other  branches  of  the  vessels 
to  the  muscles  around,  especially  to  those  of  the  leg,  are  to  be 
cleaned. 

On  the  upper  part  of  the  artery,  the  branch  of  nerve  {torn 
the  obturator  to  the  knee  joint  may  be  found :  and  on  the  sides 
of  the  artery  are  three  or  four  lymphatic  glands  in  the  fat. 

The  POPLITEAL  SPACE,  or  the  ham,  is  the  hollow  behind  the 
knee.     It  allows  of  the  free  flexion  of  the  joint,  and  contains 
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the  fasLia  of  the  limb,  and  the 

space     IB    limited,    apparently, 

almost    to    the   region    of    the 

joint 

This  hoUow  (fig  117)  la 
sitnatt  tK.t»een  the  mnacles  on 
the  bai,k  of  the  lunb ,  and  the 
lateral  boundunts  are  therefore 
formed  in  part  by  the  muscles 
of  the  thigh  (hamatnngs),  and 
in  part  by  Uiose  of  the  leg 
Thus,  on  the  outtr  side,  is  the 
biceps  muicle  (')  as  far  as  the 
joint ,  and  the  plantarta  and  the 
e^tLmal  head  of  the  gastro- 
cnemiua  (")  beyond  that  spot. 
On  the  inner  side,  as  Ion  as  the 
articulation,  are  the  genuineni 
branoBUs  {')  and  semitendinosus 
(')  musdes,  with  the  gracilis  and 
sartiinus  between  them  and  the 
femur ,  and  b(  vond  the  joint  in 
the  inner  head  of  the  gastro- 
cnemius C)  Tlie  upper  point  of 
the  ham  is  limited  b)  the  ap- 
position of  the  inner  and  outer 
hanutrrngs  in  the  middle  bne 

of  tlie  thigh ,  and  at  the  lower  point  the  beads  of  the  gastro- 
cnemius touch  each  other 

Stretched  across  the  cavity  are  the  &scia  lata  and  the  tegu- 
ments Forming  the  deep  boundary,  or  the  floor,  are  the 
followmg  parts, — the  lower  end  of  the  posterior  surface  of  the 
femur  included  between  the  hnes  to  the  condyles,  the  poaterior 
Lgament  of  the  knee  joint,  and  part  of  the  popliteus  muscle  with 
the  upper  end  of  the  tibia 

*  View  of  tbe  popliteal  space  (from  Quain's  Artennt  I  Popliteal 
Tessela  2  Int«mal  popliteal  nene.  3  External  paphteal  nerve,  i. 
SemiiDCinbranOBUs  muscla  5  SemiteDdiDoana  muscle  6  Bicepa  musde. 
7  8  Inner  >tid  oater  headR  of  the  gastrocnemius  muBcIe  IHie  niper- 
ficial  vein  oa  tlie  gastrocuemiua  is  the  abort  lapheiious,  irhich  eatera  the 
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Inaertion      which  is  inserUd  into  the  upper  border  of  the  great  trochanter 
fSmi^°        between  the  two  smaller  glutei. 

Um  in  «acro-      -^  ^^^^  muscle  passes  through  the  sacro-sciatic  notch  it  divides 
•<^i*tic  tgat  space  into  two  parts :  the  upper  of  these  gives  passage  to 

'         the  gluteal  vessels  and  nerve ;  and  the  lower  transmits  the  sciatic 
Position  to    And  pudic  vessels  and  nerves.     Its  upper  border  is  contiguous  to 
other  porta,  the  gluteus  niedius,  and  its  4ower  edge  to  the  gemellus  superior. 
Like  the  other  rotator  muscles  in  this  situation,  it  is  covered  bj 
the  gluteus  maximus,  and,  in  addition,  by  the  gluteus  medius  at 
the  insertion ;  it  rests  on  the  gluteus  minimus,  which  separates 
it  from  the  hip  joint.     Its  tendon  is  united  by  fibrous  tissue  to 
that  of  the  obturator  and  gemelli. 
u«e  with  Action,  The  use  of  this  muscle  and  the  other  external  rotators 

femur  hang-  jg  altered  by  the  position  of  the  femur.     If  that  bone  hangs  the 
TuiMd.  pyriformis  rotates  it  out,  and  if  the  hip  joint  is  bent  the  muscle 

abducts  the  limb  from  its  fellow. 
Both  limbfl        Both  limbs  being  fixed  the  muscles  balance  the  pelvis,  and 
on  ground,    jjejp  to  make  the  trunk  erect  after  stooping  to  the  ground.     In 
only  one.      standing  on  one  leg,  besides  assisting  to  support  the  trunk,  the 
pyriformis  turns  the  face  to  the  opposite  side. 

Dissection.  The  pyriformis  may  be  cut  across  and  raised  to- 
wards the  sacrum,  to  allow  the  dissector  to  follow  upwards  the 
sciatic  and  pudic  vessels,  and  to  trace  their  accompanying  nerves 
to  the  origin  in  the  lower  part  of  the  sacral  plexus. 

Some  small  nerves  to  the  obturator  intemus,  the  gemellus 
superior,  and  the  hip  joint,  are  to  be  sought  in  the  fat  at  the 
lower  part  of  the  plexus. 

A  branch  to  the  inferior  gemellus  and  the  quadratus  will  be 
found  by  raising  the  trunk  of  the  great  sciatic  nerve  ;  but  it  will 
be  followed  to  its  termination  after  the  muscles  it  supplies  have 
been  seen. 

Sciatic  and  Pudic  Vessels.  The  vessels  on  the  back  of  the 
pelvis,  below  the  pyriformis  muscle,  are  branches  of  the  internal 
iliac  (p.  606). 

The  sciatic  artery  supplies  the  buttock  below  the  gluteal 
After  escaping  from  the  pelvis  below  the  pyriformis,  it  descends 
with  the  small  sciatic  nerve  over  the  gemelli  and  obturator 
muscles,  in  the  interval  between  the  tuber  ischii  and  the  tro- 
chanter, as  far  as  the  lower  border  of  the  gluteus  maximos; 
and  ending,  y^qj^  the  artery  gives  off  many  branches  with  the  superficial 
offsets  of  its  companion  nerve,  and  much  reduced  in  size  is 
continued  with  the  nerve  along  the  back  of  the  thigh. 

In  this  course  it  furnishes  miucular  offsets  to  the  great  glutens 
and  the  rotator  muscles,  and  some  articuiar  branches  to  Uie  hip 
joint.     It  supplies  also  the  following  named  branches : — 

The  coccygeal  branch,  arising  close  to  the  pelvis,  perforates 
the  great  sacro-sciatic  ligament  and  the  gluteus  m^-riTnna^  and 
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artery  is  below  the  head  of  the  tibia,  and  the  outer  higher 
up  between  the  tibia  and  fibula,  each  with  a  vein,  and  the  first 
has  a  companion  nerve. 

Whilst  the  artery  is  beneath  the  gastrocnemius  it  sinks  deeply  Connections 
into  the  limb  ;  here  it  is  crossed  by  a  small  muscle — the  plantaris,  u^eroD^^ 
and   the  ending  is  concealed  by  the  soleus.     It  rests  on  the 
popliteus  muscle. 

Both  the  vein  and  the  nerve  (internal  popliteal)  change  their  Poeiton  of 
position  to  the  artery,  and  gradually  cross  over  it,  so  as  to  lie  on  nerv^ 
its  inner  side  at  the  lower  border  of  the  popliteus. 

Branches  are   furnished   by  the   artery  to   the   surrounding  Bnmches. 
muscles,  and  to  the  articulation  ;  those  that  belong  to  the  joint 
are  five  in  number,  and  are  called  articular,  viz.,  two  superior, 
inner  and  outer ;  two  inferior,  also  inner  and  outer ;  and  a 
central  or  azygos  branch. 

The  miiscular  branches  are  upper  and  lower.     The  upper  set  Muscular 
three  or  four  in  number  arise   above   the   knee    and  end  in   ^^^^  ®" 
the  semimembranosus  and  biceps  muscles,  communicating  with 
the  perforating  and  muscular  branches  of  the  profunda.     The 
lower  set  (sural)  are  furnished  to  the  muscles  of  the  calf,  viz. 
gastrocnemius,  soleus,  and  plantaris. 

One  superficial  or  cutaneous  branch  arises  near  the  knee  joint,  and  cuta-' 
and  accompanies  the  external  saphenous  nerve  over  the  muscles  **^*^ 
of  the  leg  to  end  below  in  the  teguments. 

The  superior  articular  arteries  arise  from  the  popliteal  trunk,  Branches  to 
one  from  the  inner  and  one  from  the  outer  side,  above  the  con-  a,^  jfve. 
dyles   of  the   femur ;    they   are   directed   almost   transversely 
beneath  the  hamstring  muscles,  and  turn  round  the  bone  to  the  Two  supo- 
front  of  the  joint.  ^^'* 

The  external  one  perforates  the  intermuscular  septum,  and  external ; 
divides  in  the  substance  of  the  vastus  extemus.  Some  of  the 
branches  end  in  that  muscle,  and  anastomose  with  the  external 
circumflex  (of  the  profunda)  ;  others  descend  to  the  joint ;  and 
one  offset  forms  an  arch  across  the  fore  part  of  the  bone  with 
the  anastomotic  artery. 

The  internal  artery,  oftentimes  very  small,  winds  beneath  the  internal, 
tendon  of  the  adductor  magnus,  and  terminates  in  branches  in 
the  vastus  intemus,  which  supply  this  and  the  knee  joint,  and 
communicate  with  the  anastomotic  artery. 

The  inferior  articular  branches  lie  beneath  the  gastrocnemius.  Two  infe- 
but  are  not  on  the  same  level  on  opposite  sides  of  the  limb  ;  for  ^^  * 
the  inner  one  descends  below  the  head  of  the  tibia,  whilst  the 
outer  one  is  placed  above  the  fibula.     Each  lies  beneath  the 
lateral  ligament  of  its  own  side. 

The  external  branch  supplies  the  outer  side  of  the  knee  joint,  external ; 
anastomosing  with  the  other  vessels  on  the  articulation,  and 
with  the  recurrent  branch  of  the  anterior  tibial  artery  :  it  sends 
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nn  offset  1)encath  the  ligament  of  the  patella  to  join  a  twig  fmn 
the  lower  internal  branch. 

Tlie  intenial  artery  ascends  at  the  anterior  border  of  the 
internal  lateral  ligament,  and  after  taking  its  share  in  the  free 
anastouioses  over  the  joint,  ends  in  ofEsets  for  the  articnlatioD 
and  the  head  of  the  tibia. 

Tlie  azygos  branch  enters  the  back  of  the  joint  through  the 
posterior  ligament,  and  is  distributed  to  the  ligamentous  sknic- 
tures,  the  fat,  and  the  synovial  membrane  of  the  interior. 

Tlie  POPLITEAL  VEIN  Originates  in  the  union  of  the  vemB 
comites  of  the  anterior  and  posterior  tibial  vessels,  and  has 
the  same  extent  and  connections  as  the  artery  it  accomponieB. 
At  the  lower  bonier  of  the  popliteus  muscle  the  vein  is  internal 
to  the  arterial  trunk.  Between  the  heads  of  the  gastrocnemius 
it  is  superficial  to  that  vesseL  And  thence  to  the  opening  in 
the  adductor  mognus  it  lies  to  the  outer  side,  and  close  to  the 
artery.  It  is  joined  by  branches  corresponding  with  those  of 
the  artery,  as  well  as  by  the  short  saphenous  vein  (fig.  1 1 7). 

Peculiarities  in  the  divitum  of  the  artery.  The  chief  peculiarity  of  tbe 
popliteal  artery  consists  in  its  early  dirision  into  terminal  branches.  In 
some  bodies  the  artery  is  divided  as  high  as  the  back  of  the  knee-joint ; 
and  in  such  instances  the  anterior  tibial  artery  may  lie  beneath  the  popli- 
teus muscle. 

Course  and  position  of  the  vein.  Occasionally  the  vein  will  be  placed  on 
the  inner  instead  of  the  outer  side  of  the  artery.  And  the  popliteal  rein 
may  pass  thi-ough  the  adductor  magnus  at  a  spot  higher  than  the  common 
opening,  and  enter  the  profunda  vein. 

Dovhle  vein.  There  may  be  a  venous  trunk  on  each  side  of  the  artery  for 
a  certain  distance,  in  consequence  of  the  vense  comites  of  the  tibial  arteries 
not  blending  together  as  soon  as  is  nsnally  the  case. 

The  POPLITEAL  NERVES  are  the  two  large  trunks  derived 
from  the  diviriion  of  the  great  sciatic  in  the  thigh ;  they  are 
named  internal  and  external  from  their  relative  position.  In 
the  popliteal  space  each  furnishes  cutaneous  and  articular  ofisets, 
but  only  the  inner  one  supplies  branches  to  muscles. 

The  INTERNAL  POPLITEAL  NERVE  (fig.  117,  ')  is  larger  than 
the  external,  and  occupies  the  middle  of  the  ham.  Its  con- 
nections are  similar  to  those  of  the  artery,  that  is  to  say,  it  is 
partly  superficial  and  partly  covered  by  the  gastrocnemius. 
Like  the  vessel  it  ext<?nd8  through  the  back  of  the  leg,  and 
retains  the  name  popliteal  only  to  the  lower  border  of  the 
popliteus  muscle.  Its  position  with  reference  to  the  vessels 
has  been  already  noticed.  The  branches  that  arise  from  it  here 
are  the  following  : — 

Two  small  articular  twigs  are  furnished  to  the  knee  joint  with 
the  vessels.  One  which  accompanies  the  lower  internal  articular 
artery  to  the  fore  part  of  the  articulation  is  of  considerable  size  ; 
and  another  takes  the  same  course '  as  the  azygos  artery,  and 
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enters  the  back  of  the  joint  with  it.     Occasionally  a  third  may 
l>e  found  with  the  upper  internal  articular  artery. 

Muscular  branches  arise  from  the  nerve  between  the  heads  muscular; 
of  the  gastrocnemius.  One  supplies  both  heads  of  the  gas- 
trocnemius and  the  plantaris.  Another  descends  beneath  the 
gastrocnemius,  and  enters  the  cutaneous  surface  of  the  soleus. 
And  a  third  penetrates  the  popliteus  at  the  imder  aspect,  after 
turning  round  the  lower  border. 

The  external  saphenous  nerve  (ram.  communicans  tibialis)  is  external 
the  largest  branch,  and  is  a  cutaneous  offset  to  the  leg  and  foot.  S^?ve.°°"* 
It  lies  on  the  surface  of  the  gastrocnemius,  but  beneath  the 
fascia,  as  far  as  the  middle  of  the  leg,  where  it  becomes  cutaneous, 
and  will  be  afterwards  seen  (p.  713). 

The    EXTERNAL  POPLITEAL    NERVE    (peroneal)   lies   along  the  External 

outer  boundary  of  the  ham  as  far  as  the  knee  joint ;  at  that  J^jJ*^**^ 
level  it  leaves  the  space  (fig.  117,  ')  and  follows  the  biceps 
muscle  for  a  distance  of  two  inches  about  to  the  head  of  the 
fibula.  There  it  enters  the  fibres  of  the  peroneus  longus,  and 
divides  beneath  that  muscle  into  three, — musculo-cutaneous, 
anterior  tibial,  and  recurrent  articular.  Its  branches  whilst  in  Branches; 
the  popliteal  space  are  cutaneous  and  articular. 

The  articular  nerve,  arising  high  in  the  space,  runs  with  the  articular, 
upper  external  artery  to  the  outer  side  of  the  knee,  where  it 
sends  a  twig  along  the  lower  articular  artery :  both  enter  the 
joint. 

The  peroneal  communicating  branch  (ram.  communicans  fibu-  Communi- 
laris)  is  a  cutaneous  nerve,  and  joins  the  external  saphenous  toincL 
branch  of  the  internal  popliteal  about  the  middle  of  the  leg 
(fig.  118,  *).     It  soon  pierces  the  deep  fascia;  and  cutaneous 
offsets  are  given  by  it  to  the  back  of  the  leg. 

One  or  two  cutaneous  nerves  are  furnished  by  the  external  Cutaneous 
popliteal  to  the  integument  on  the  outer  part  of  the  leg  in  the  ' 

upper  half. 

The  articular  branch  of  the   chturator  nerve   perforates  the  Articular 
adductor  magnus,  and  is  conducted  by  the  popliteal  artery  to  JSu»tor^^ 
the  back  of  the  knee  joint.     After  supplying  filaments  to  the 
vessels,  the  nerve  enters  the  articulation  through  the  posterior 
ligament. 

The  lymphatic  glands  of  the  popliteal  space  are  situate  around  Lymphatic 
the  large  arterial  trunk.     Two  or  three  are  ranged  on  the  sides ;  £5und  the 
whilst  one  is  superficial  to,  and  another  beneath  the  vessel :  they  artery, 
are  joined  by  the  deep  lymphatic  vessels  of  the  lower  limb,  as 
well  as  by  the  superficial  set  accompanying  the  saphenous  vein. 
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femur  according  as  this  bone  may  be  hanging  or  raised.  It  wHl 
erect  the  pelvis  after  stooping,  and  will  balance  the  same  in 
standing  ;  and  it  will  rotate  to  the  opposite  side  the  trunk  sap- 
ported  on  one  limb. 

The  QUADRATDS  FEM0RI8  hos  the  form  expressed  hj  its  name, 
and  is  situate  between  the  inferior  gemellus  and  the  adductor 
magnus.  Internally  it  arises  from  the  outer  border  of  the  tuber 
ischii,  along  the  side  of  the  origin  of  the  semi-membranosus  and 
adductor  magnus ;  externally  it  is  inserted  into  a  tubercle  in 
the  posterior  intertrochanteric  ridge,  and  into  a  line  about  two 
inclies  long  on  the  upper  end  of  the  femur,  above  the  attachment 
of  the  great  adductor. 

By  one  surface  it  is  in  contact  with  the  sciatic  vessels  and 
nerves,  and  the  gluteus.  By  the  other  surface  it  rests  on  th« 
obturator  extemus,  the  internal  circumflex  artery,  and  the  gmaH 
branches  of  the  ner\'e  and  vessels  supplying  it.  Between  ib 
lower  border  and  the  adductor  magnus  one  of  the  terminal 
branches  of  the  internal  circumflex  artery  issues.  Between  it 
and  the  small  trochanter  is  a  bursa,  which  is  common  also  to  the 
upper  part  of  the  adductor  magnus. 

Action.  Though  the  muscle  has  but  slight  power  it  will  be 
associated  with  tlie  other  muscles  on  the  back  of  the  pelvis  in 
rotation  out  of  the  pendent  femur,  and  in  abduction  of  the 
femur  when  the  hip  joint  is  bent. 

And  its  femoral  attachment  being  fixed,  it  will  support  the 
pelvis  ;  or  will  turn  the  face  to  the  opposite  side,  the  body  being 
supported  on  one  limb. 

Dissection.  Tlie  quadratus  and  the  gemelli  muscles  may  be 
now  cut  across,  in  order  that  their  small  nerve  and  artery,  the 
ending  of  the  internal  circumflex  artery,  and  the  obturator 
extemus  may  be  dissected  out. 

The  internal  circumflex  branch  of  ^he  profunda  artery  (p.  682) 
divides  finally  into  two  parts.  One  ascends  beneath  the  quadratus 
in  this  position  of  the  body  to  the  pit  of  the  trochanter,  where 
it  anastomoses  with  the  gluteal  and  sciatic  arteries,  and  supplies 
the  bone.  The  other  passes  between  the  quadratus  and  adductor 
magnus  to  the  hamstring  muscles,  and  communicates  with 
branches  of  the  profunda  artery. 

The  OBTURATOR  EXTERNU8  has  been  dissected  at  its  origin  in 
the  front  of  the  thigh  (p.  684).  In  the  part  of  its  course  now 
laid  bare,  the  muscle  winds  backwards  below  the  hip  joint,  and 
ascends  to  be  inserted  into  the  pit  at  the  root  of  the  great  tro- 
chanter. 

On  the  back  of  the  pelvis  the  obturator  extcmns  is  covered 
by  the  quadratus,  except  near  the  femur  where  the  upper 
border  is  in  contact  with  the  inferior  gemellus.  As  it  tnnifl 
bock  to  its  insertion  it  supports  the  hip  joint. 
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Action,  Like  the  other  muscles  of  the  same  group  it  rotates  Use  on 
out  the  hanging  limb,  but  it  differs  from  them  in  having  the  ^^nt 
same  action  even  when  the  hip  is  bent.  limb. 

With  the  limb  fixed,  Theile  supposes  it  to  help  in  bending  limb  im- 
the  hip-joint  in  stooping,  instead  of  raising  and  balancing  the  ™<>^«*^i®- 
trunk  like  the  other  external  rotator  muscles. 

The  SACRO-SCIATIC  LIGAMENTS  pass  from  the  innominate  bone  Sacro-sciatic 
to  the  sacrum  and  the  coccyx ;  they  are  two  in  number,  and    ^*™®'* 
are  named  large  and  smalL 

The  lurge  or  posterior  ligament  is  attached  internally  to  the  Attach- 
posterior  part  of  the  hip-bone,  and  to  the  side  of  the  sacrum  and  £^  one. 
coccyx  ;  and  externally  it  is  inserted  into  an  impression  on  the  Form ; 
inner  and  anterior  part   of  the  ischial   tuberosity,    and  sends 
upwards  a  prolongation  along  the  pubic  arch.     It  is  wide  next  rives  a  pro- 
the  sacrum,  but  is  contracted  towards  the  middle,  and  is  ex-  ^°°8*^®"- 
panded  again  at  the  tuberosity.     On  the  cutaneous  surface  are 
the  branches   of  the  sacral  nerves ;  and  the  gluteus  maximus 
conceals  and  takes  origin  from  it.     Branches  of  the  gluteal  and 
sciatic  arteries  perforate  it. 

The  small  luiament  will  be  seen  on  dividing  the  other  near  the  Small 
hip    bone.     At  the  sacrum  and  coccyx  it  is  united  with  the  "*^""^ 
large  band,  but  at  the  opposite  end  it  is  inserted  into  the  ischial  attach- 
spine.     It  is  less  strong  than  the  superficial  ligament,  by  which 
it  is  concealed ;  and  it  rests  on  the  coccygeus  muscle. 

By  their  attachments  these  ligaments  convert  the  large  sacro-  They  give 
sciatic  notch  of  the  dried  pelvis  into  two  apertures  or  foramina.  ^JtchUr" 
Between  their  insertion  into  the  spine  and  tuberosity  of  the  inno- 
minate bone,  is  the  small  sacro-sciatic  foramen,  which  contains  small,  with 
the  internal  obturator  muscle  with  its  nerve,  and  the  pudic  vessels 
and  nerve.     And  above  the  smaller  ligament  is  the  large  sacro-  ^^rge,  and 
sciatic  foramen,  which  gives  passage  to  the  pyriformis  muscle,  SgiSirough 
and  several  vessels  and  nerves ;  viz.  the  gluteal  vessels,  and  the  **• 
superior  gluteal  nerve  above,  and  the  sciatic  and  pudic  vessels 
and  nerves,  with  some  muscular  branches  of  the  sacral  plexus, 
below  the  muscle. 


Section  III. 


THE  BACK  OF  THE  THIGH. 

Directions.  The  ham  or  the  popliteal  space  may  be  taken  after  Directions, 
the  buttock,  in  order  that  it  may  be  seen  less  disturbed  than  if  it 
was  dissected  after  the  examination  of  the  muscles  at  the  back  of 
the  thigh.     When  this  space  has  been  learnt  the  student  will 
return  to  the  dissection  of  the  thigh. 


698 


DISSECTION  OF  THE  THIGH. 


Position. 


Take  tho 
Mkin  fnirti 
<»viT  the 
Liini. 


8oek  tho 

cutaneous 

nervuu. 


Fiuciaof  tho 
limb  over 
the  hum. 


Itomovc 


nnd  take 
the  fat  from 
the  ham. 


Roek  the 
nerves  in 
the  Biiace. 


Clean  tho 
vesseU  ; 


find  obtu- 
rator nerve, 
and  glands. 

Tho  ham ; 


Position,  The  limb  is  to  remain  in  the  same  position  as  in  tlie 
dissection  of  the  huttock. 

DUsertion.  To  remove  the  skin  from  the  popliteal  region  Irt 
an  incLdion  be  made  l)ehind  the  knee  for  the  distance  of  ax 
indies  above,  and  four  inches  below  the  joint.  At  each  extremitr 
of  the  longitudinal  cut  make  a  transverse  indsion,  and  raise  the 
skin  in  two  flaps,  the  one  being  turned  outwards  and  the  other 
inwards. 

In  the  superficial  fascia  some  small  cutaneous  nerves  and 
ve.%jiL'ls  may  be  found,  viz.,  one  or  two  twigs  in  the  middle  line 
of  the  limb  from  the  small  sciatic  nerve  and  its  artery  beneath 
the  fascia ;  and  some  offsets  of  the  internal  cutaneous  nerre 
towarils  the  inner  part.  After  the  fat  is  removed,  the  specijl 
fifiuscia  of  the  limb  will  \ye  brought  into  view. 

Fascia  lata.  Where  this  fascia  covers  the  popliteal  space  it  is 
strengthened  by  transverse  fibres,  particularly  on  the  outer  side ; 
and  it  is  connected  laterally  with  the  tendons  bounding  that 
intcr\''al.  The  short  saphenous  vein  perforates  it  sometimes  oppo- 
site the  knee,  but  usuiilly  at  a  spot  lower  down. 

Dissection.  The  fascia  over  the  ham  L*?  now  to  be  removed 
i^itliout  injuring  the  small  sciatic  nerve  with  its  artery,  and  the 
short  saphenous  vein,  which  are  beneath  it.  A  large  quantity 
of  fat  may  be  next  taken  out  of  the  space  without  injury  to  the 
several  vessels  and  nerves  in  it.  After  the  ham  has  been 
cleaned,  the  sartorius  and  the  gracilis  are  to  be  replaced  in  their 
natural  position  (m  the  inner  side. 

In  cleaning  the  space  the  student  will  come  upon  the  large 
internal  poplit<jal  nerve  in  the  middle  line ;  and  nearer  the 
outer  side,  on  the  external  popliteal.  Both  nerves  give  branches; 
and  the  numerous  offsets  of  the  imier  will  be  recognised  more 
certainly  by  tracing  them  from  above  down  ahmg  the  trunk  of 
the  nerve,  than  by  i)roceeding  in  the  opposite  direction  :  in  fat 
bodies  the  two  small  nerves  from  the  inner  popliteal  trunk  to 
the  knee  joint  are  difficult  to  find.  Under  cover  of  tlie  outer 
boundar}%  and  deep  in  the  sj)ace,  is  an  articular  ner\'e  from  the 
extenial  popliteal,  wliich  sometimes  arises  from  the  great  sciatic 

In  the  bottom  of  the  space  are  the  popliteal  vc^els,  the  vein 
being  more  superficial  than  the  artery.  The  student  is  to  seek 
an  articular  branch  (superior),  on  each  side,  close  above  the 
condyle  of  the  fenmr.  Niunerous  other  branches  of  the  vesseU 
to  the  muscles  aroimd,  especially  to  those  of  the  leg,  are  to  Iw 
cleaned. 

On  the  upper  part  of  the  artery,  the  branch  of  nerve  from 
the  obturator  to  the  knee  joint  may  be  found  :  and  on  the  sides 
of  the  artery  are  tliree  or  four  lymphatic  glands  in  the  fat. 

The  POPLITEAL  SPACE,  or  the  ham,  is  the  hollow  behind  the 
knee.     It  allows  of  the  free  flexion  of  the  joint,  and  contaias 
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Fig   U7- 


the  lai^e  Tesselfi  of  the  lunb      When  dia&ected,  this  mterral  has  ' 

the  fonu  of  a  lozenge,  and  extends  upwards  along  one  thud  of 

the  femur,  and  downwards  along 

one   sixth  of  the  tihia ,  hnC  in 

th«  natural  condition  of  the  pacta 

the    sides   are  approximated   hy 

the  fasua  of  the  Imib,  and  the 

space     18    limited,    apparently, 

almost    to    the   region  of    the 

ThiB  hollow  {fig  117)  vs 
situate  liiftween  the  musclee  on 
the  baik  of  the  limb ,  and  the 
lateral  boundanes  are  therefore 
formed  m  part  by  the  muscles 
of  tbt^  thigh  (hamstnnga),  and 
m  part  hy  those  of  the  leg 
Thus,  on  the  outtr  side,  is  the 
biceps  muscle  (')  as  far  as  the 
joint  and  the  plaittans  and  the 
external  head  of  the  gastro- 
cnemius {")  beyond  that  spot. 
On  the  mner  side,  as  luw  as  the 
articulation,  arc  the  seinimem 
branosu^  ('j  and  sumitendinosuB 
(')  mu^clci  uith  the  graciha  and 
sortonuB  between  them  and  the 
femur  and  bevond  the  joint  is 
the  iimcr  head  of  tht  gastro- 
cnemius {")  The  uppt  r  pomt  of 
the  ham  19  limited  by  the  ap- 
position of  the  mner  and  outer 
hamatnnga  in  the  middle  line 
of  the  thigh ;  and  at  the  lower  point  the  beadf  of  the  gastro- 
cnemius touch  each  other. 

Stretched  across  the  cavity  are  the  fascia  lata  and  the  tega- 
ments.  Fonning  the  deep  boundary,  or  the  floor,  are  the 
following  parts, — the  lower  end  of  the  posterior  surface  of  the 
femur  included  between  the  lines  to  the  condyles,  the  posterior 
ligament  of  the  knee  joint,  and  part  of  the  popliteue  muscle  with 
the  upper  end  of  the  tibia. 

*  View  of  Uie  poplilcal  space  (from  Qoun'i  Arteries).  1.  Popliteal 
vessels.  2.  Inlemal  popliteal  Derrs.  3.  Extemal  pi)pli(«al  nerre.  i. 
Semimembranosus  muscle.  5.  Semitflndln«nB  miucle.  6.  Biceps  mnsde. 
7,  S.  Inner  Uid  enter  beada  of  the  gartrocnemius  muscle.  The  super- 
ficial vein  OB  the  gastrocDentius  is  the  short  mphenous,  which  enters  tbe 
poiiliteoL 


luperfldiil 
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Greatest 
width  aiid 
depth. 


Conteuta. 


Popliteal 
artery  ; 

extent ; 


part  ifl  in 
thehaxa. 

and  iMurt  be- 
yond. 


The  part  in 
the  space ; 

course  and 
connectiuus. 


Position  of 
vein 


and  of  the 
nerve. 


Cut  the 
head  of  the 
gastrocne- 
mius. 


The  popliteal  space  is  widest  opposite  the  femoral  oondyla, 
where  the  muscles  are  most  drawn  to  the  sides  ;  and  is  deepest 
above  the  articular  end  of  the  femur.  Above  and  below  it 
communicates  beneath  the  muscles  with  the  back  of  the  thi^ 
and  leg. 

In  the  hollow  are  contained  the  popliteal  vessels  and  thcjr 
branches,  and  the  ending  of  the  external  saphenous  vein ;  the 
popliteal  divisions  of  the  great  sciatic  nerve,  and  some  of  their 
branches  ;  together  with  l3rmphatic  glands,  and  a  lai^  quantity 
of  fat.  The  small  sciatic  nerve  and  its  vessels  are  placed  8upe^ 
ficially  in  the  ham  ;  and  a  branch  of  the  obturator  nerve  Hes 
on  the  artery  in  the  bottom  of  the  space. 

The  POPLITEAL  ARTERY  (fig.  117,  *)  is  the  continuation  of 
the  femoral  trunk,  and  reaches  from  the  opening  in  the  adductor 
magnus  to  the  lower  border  of  the  popliteus  muscle,  where  it 
teiminates  by  bifurcating  into  the  anterior  and  posterior  tibial 
vessels.  A  portion  of  the  vessel  lies  iu  the  ham,  and  is  un- 
covered by  muscle  ;  but  the  rest  is  beneath  the  gastrocnemius, 
and  beyond  the  limits  of  the  popliteal  space  as  above  defined. 
The  description  of  the  artery  may  be  divided  therefore  into  two 
parts,  corresponding  with  this  dift'erence  in  the  connections. 

In  tlie  ham  the  vessel  is  inclined  obliquely  from  the  inner 
side  of  the  limb  to  the  interval  between  the  condyles  of  the 
femur,  and  it  is  then  directed  along  the  middle  of  the  space  over 
the  knee  joint.  As  far  as  the  inner  condyle  the  artery  is  ove^ 
laid  by  the  belly  of  the  semimembranosus  muscle,  but  thence 
onwards  it  is  covered  only  by  the  fat,  the  fascia  lata,  and  the 
integuments ;  and  is  situate  between  the  heads  of  the  gastro- 
cnemius. Beneath  it  is  the  femur  with  the  posterior  ligament  of 
the  knee  joint. 

In  contact  with  the  vessel  and  somewhat  on  the  outer  side  at 
first,  lies  the  popliteal  vein,  so  that,  on  looking  into  the  space, 
the  arterial  trunk  is  almost  covered  ;  but  lower  down,  in  the 
interval  between  the  heads  of  the  gastrocnemius,  the  vein  and 
its  branches  conceal  altogether  the  artery.  Below  the  knee  the 
short  saphenous  vein  and  the  muscular  branches  of  the  arteiy 
are  laid  over  the  popliteal  trunk. 

More  superficial  than  the  large  vessels,  and  slightly  external 
to  them  in  position,  is  placed  the  internal  popliteal  nerve,  which 
with  its  branches  lies  over  the  artery,  like  the  vein,  between  the 
heads  of  the  gastrocnemius.  In  the  bottom  of  the  hollow  the 
small  obturator  nerve  nms  on  the  artery  to  the  joint. 

Dissection,  To  see  the  deep  part  of  the  artery  the  inner  head 
of  the  gastrocnemius  should  be  cut  through,  and  raised  from  the 
subjacent  parts.  On  removing  the  areolar  tissue  the  vessels 
and  nerves  will  appear.  The  lower  articular  branches  of  the 
vessels    and   nen^e   are   now   brought   into   view ; — the   inner 
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artery  is  below  the  head  of  the  tibia,  and  the  outer  higher 
up  between  the  tibia  and  fibula,  each  with  a  vein,  and  the  first 
has  a  companion  nerve. 

Whilst  the  artery  is  beneath  the  gastrocnemius  it  sinks  deeply  Connections 
into  the  limb  ;  here  it  is  crossed  by  a  small  muscle — ^the  plantaris,  toheron '^ 
and   the  ending  is  concealed  by  the  soleus.     It  rests  on  the 
popliteus  muscle. 

Both  the  vein  and  the  nerve  (internal  popliteal)  change  their  Positon  of 
position  to  the  artery,  and  gradually  cross  over  it,  so  as  to  lie  on  nervel° 
its  inner  side  at  the  lower  border  of  the  popliteus. 

Branches  are   furnished   by  the   artery  to   the   surrounding  Bnmchea. 
muscles,  and  to  the  articulation  ;  those  that  belong  to  the  joint 
are  five  in  number,  and  are  called  articular,  viz.,  two  superior, 
inner  and  outer ;   two  inferior,  also  inner  and  outer ;  and  a 
central  or  azygos  branch. 

The  nuiscular  branches  are  upper  and  lower.     The  upper  set  Muecular 
three  or  four   in  number  arise   above   the   knee   and  end  in   "^    «■ 
the  semimembranosus  and  biceps  muscles,  communicating  with 
the  perforating  and  muscular  branches  of  the  profunda.     The 
lower  set  (sural)  are  furnished  to  the  muscles  of  the  calf,  viz. 
gastrocnemius,  soleus,  and  plantaris. 

One  superficial  or  cutaneous  branch  arises  near  the  knee  joint,  and  cuta-' 
and  accompanies  the  external  saphenous  nerve  over  the  muscles  '*®°"^ 
of  the  leg  to  end  below  in  the  teguments. 

The  superior  articular  arteries  arise  from  the  popliteal  trunk,  Branches  to 
one  from  the  inner  and  one  from  the  outer  side,  above  the  con-  ^re  five, 
dyles   of  the   femur ;    they   are   directed   almost   transversely 
beneath  the  hamstring  muscles,  and  turn  round  the  bone  to  the  Two  supc- 
front  of  the  joint.  ^°^* 

The  external  one  perforates  the  intermuscular  septum,  and  external ; 
divides  in  the  substance  of  the  vastus  extemus.  Some  of  the 
branches  end  in  that  muscle,  and  anastomose  with  the  external 
circumflex  (of  the  profunda)  ;  others  descend  to  the  joint ;  and 
one  offset  forms  an  arch  across  the  fore  part  of  the  bone  with 
the  anastomotic  artery. 

The  internal  artery,  oftentimes  very  small,  winds  beneath  the  intemal, 
tendon  of  the  adductor  magnus,  and  terminates  in  branches  in 
the  vastus  intemus,  which  supply  this  and  the  knee  joint,  and 
communicate  with  the  anastomotic  artery. 

The  inferior  articular  branches  lie  beneath  the  gastrocnemius.  Two  info- 
but  are  not  on  the  same  level  on  opposite  sides  of  the  limb  ;  for  ^^ » 
the  inner  one  descends  below  the  head  of  the  tibia,  whilst  the 
outer  one  is  placed  above  the  fibula.     Each  lies  beneath  the 
lateral  ligament  of  its  o\vti  side. 

The  external  branch  supplies  the  outer  side  of  the  knee  joint,  external ; 
anastomosing  with  the  other  vessels  on  the  articulation,  and 
with  the  recurrent  branch  of  the  anterior  tibial  artery  :  it  sends 


702 


DISSECTION  OF  THE  THIGH. 


internal; 


and  one 

central 

artery. 

PopUteal 
TeiiL 


Poeition  to 
the  artery. 


Branches. 


PopUteal 
artery  may 
divide  soon. 


Vein  may 
leave  the 
artery 


or  be  split. 


Popliteal 
nerves  are 
two, 

inner  and 
outer. 

The  inter- 
nal nerve  in 
the  space. 


Branches 
are 

two  or  three 
articular; 


an  offset  beneath  the  ligament  of  the  patella  to  join  a  twig  from 
the  lower  internal  branch. 

The  internal  artery  ascends  at  the  anterior  border  of  the 
internal  lateral  ligament,  and  after  taking  its  share  in  the  free 
anastomoses  over  the  joint,  ends  in  offisets  for  the  ariicnlatioii 
and  the  head  of  the  tibia. 

The  azygos  branch  enters  the  back  of  the  joint  through  the 
posterior  ligament,  and  is  distributed  to  the  ligamentous  strae- 
tures,  the  fat,  and  the  synovial  membrane  of  the  interior. 

The  POPUTEAL  VEIN  originates  in  the  union  of  the  venae 
comites  of  the  anterior  and  posterior  tibial  vessels,  and  has 
the  same  extent  and  connections  as  the  artery  it  accompanies. 
At  the  lower  border  of  the  popliteus  muscle  the  vein  is  internal 
to  the  arterial  trunk.  Between  the  heads  of  the  gastrocnemias 
it  is  superficial  to  that  vesseL  And  thence  to  the  opening  in 
the  adductor  magnus  it  lies  to  the  outer  side,  and  close  to  the 
artery.  It  is  joined  by  branches  corresponding  with  those  of 
the  artery,  as  well  as  by  the  short  saphenous  vein  (fig.  1 1 7). 

Peculiarities  in  the  division  of  the  artery.  The  chief  peculiarity  of  tlie 
popliteal  artery  consists  in  its  early  diTtsion  into  terminal  branches.  In 
some  bodies  the  artery  is  divided  as  high  as  the  back  of  the  knee-joint ; 
and  in  such  instances  the  anterior  tibial  artery  may  lie  beneath  the  popli- 
teus mnscle. 

Course  and  position  of  the  vein.  Occasionally  the  vein  will  be  placed  on 
the  inner  instead  of  the  outer  side  of  the  artery.  And  the  popliteal  Tein 
may  pass  through  the  adductor  magnus  at  a  spot  higher  than  the  common 
opening,  and  enter  the  profunda  vein. 

Double  vein.  There  may  be  a  venous  trunk  on  each  side  of  the  artery  for 
a  certain  distance,  in  consequence  of  the  venae  comites  of  the  tibial  arteries 
not  blending  together  as  soon  as  is  usually  the  case. 

The  POPLITEAL  NERVES  are  the  two  large  trunks  derived 
from  the  division  of  the  great  sciatic  in  the  thigh ;  they  are 
named  internal  and  external  from  their  relative  position.  In 
the  popliteal  space  each  furnishes  cutaneous  and  articular  offsets, 
but  only  the  inner  one  supplies  branches  to  muscles. 

The  INTERNAL  POPLITEAL  NERVE  (fig.  1 1 7,  ')  is  larger  than 
the  external,  and  occupies  the  middle  of  the  ham.  Its  con- 
nections are  similar  to  those  of  the  artery,  that  \&  to  say,  it  is 
partly  superficial  and  partly  covered  by  the  gastrocnemius. 
Like  the  vessel  it  extends  through  the  back  of  the  leg,  and 
retains  the  name  popliteal  only  to  the  lower  border  of  the 
popliteus  muscle.  Its  position  with  reference  to  the  vessels 
has  been  already  noticed.  The  branches  that  arise  from  it  here 
are  the  follow^ing  : — 

Two  small  articular  twigs  are  furnished  to  the  knee  joint  with 
the  vessels.  One  which  accompanies  the  lower  internal  articular 
artery  to  the  fore  part  of  the  articulation  is  of  considerable  size  ; 
and  another  takes  the  same  course '  as  the  azygos  artery,  and 
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enters  the  back  of  the  joint  with  it.     Occasionally  a  third  may 
be  found  with  the  upper  internal  articular  artery. 

Muscular  branches  arise  from  the  nerve  between  the  heads  muscular; 
of  the  gastrocnemius.  One  supplies  both  heads  of  the  gas- 
trocnemius and  the  plantaris.  Another  descends  beneath  the 
gastrocnemius,  and  enters  the  cutaneous  surface  of  the  soleus. 
And  a  third  penetrates  the  popliteus  at  the  under  aspect,  after 
turning  round  the  lower  border. 

The  external  sa^phtrums  nerve  (ram.  communicans  tibialis)  is  external 
the  largest  branch,  and  is  a  cutaneous  offset  to  the  leg  and  foot.  SJve.^**"* 
It  lies  on  the  surface  of  the  gastrocnemius,  but  beneath  the 
fascia,  as  far  as  the  middle  of  the  leg,  where  it  becomes  cutaneous, 
and  will  be  afterwards  seen  (p.  713). 

The    EXTERNAL  POPLITEAL    NERVE    (peroneal)   lies   along  the  External 

outer  boundary  of  the  ham  as  far  as  the  knee  joint ;  at  that  J^jf^**^ 
level  it  leaves  the  space  (fig.  117,  ')  and  follows  the  biceps 
muscle  for  a  distance  of  two  inches  about  to  the  head  of  the 
fibula.  There  it  enters  the  fibres  of  the  peroneus  longus,  and 
divides  beneath  that  muscle  into  three, — musculo-cutaneous, 
anterior  tibial,  and  recurrent  articular.  Its  branches  whilst  in  Branches; 
the  popliteal  space  are  cutaneous  and  articular. 

Tlie  articular  nerve,  arising  high  in  the  space,  runs  with  the  articular, 
upper  external  artery  to  the  outer  side  of  the  knee,  where  it 
sends  a  twig  along  the  lower  articular  artery :  both  enter  the 
joint. 

The  peroneal  communicating  branch  (ram.  communicans  fibu-  Commxmi- 
lans)   is  a  cutaneous  nerve,  and  joins  the  external  saphenous  br^cl. 
branch  of  the  internal  popliteal  about  the  middle  of  the  leg 
(fig.  118,  *).     It  soon  pierces  the  deep  fascia;  and  cutaneous 
offsets  are  given  by  it  to  the  back  of  the  leg. 

One  or  two  cutaneous  nerves  are  furnished  by  the  external  Cutaneous 
popliteal  to  the  integument  on  the  outer  part  of  the  leg  in  the  *'°'**'^- 
upper  half. 

The  articular  branch  of  the   obturator  nerve  perforates  the  Articular 
adductor  magnus,  and  is  conducted  by  the  popliteal  artery  to  oSroton^* 
the  back  of  the  knee  joint.     After  supplying  filaments  to  the 
vessels,  the  nerve  enters  the  articulation  through  the  posterior 
ligament. 

The  lymphatic  glands  of  the  popliteal  space  are  situate  around  Lymphatic 
the  large  arterial  trunk.     Two  or  three  are  ranged  on  the  sides ;  £5und  the 
whilst  one  is  superficial  to,  and  another  beneath  the  vessel :  they  artery, 
are  joined  by  the  deep  lymphatic  vessels  of  the  lower  limb,  as 
well  as  by  the  superficial  set  accompanying  the  saphenous  vein. 
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Dissection,  Now  the  anatomj  of  the  popliteal  space  has  been 
learnt,  the  student  may  proce^  with  the  dissection  of  the  hack 
of  the  thigh.  The  piece  of  skin  therefore  between  the  buttock 
and  the  popliteal  space  should  be  divided  and  reflected  to  the 
sides. 

In  the  fat  on  the  sides  of  the  limb  offsets  of  the  internal  and 
external  cutaneous  nerves  of  the  front  of  the  thigh  maj  be  found, 
if  they  have  been  preserved  in  front ;  and  along  the  middle  line 
some  filaments  from  the  small  sciatic  nerve  pierce  the  fascia. 

Remove  the  deep  fascia  of  the  limb,  taking  care  of  the  small 
sciatic  nerve  and  its  artery.  Lastly,  clean  the  hamstring  muscles, 
and  trace  out  the  perforating  arteries  to  the  front  of  the  thigh, 
and  the  branches  of  the  great  sciatic  nerve  and  profunda  ait^ 
to  the  muscles. 

Muscles.  The  muscles  behind  the  femur  act  mainly  as  flexors 
of  the  knee  joint.  They  extend  from  the  pelvis  to  the  bones  of 
the  leg,  and  are  named  hamstrings  from  their  cord-like  appear- 
ance on  the  sides  of  the  ham :  they  are  three  in  number,  viz., 
biceps,  semitendinosus,  and  semimembranosus.  The  first  of 
these  lies  on  the  outer,  and  the  others  on  the  inner  side  of  the 
popliteal  space. 

The  BICEPS  has  two  heads  of  origin,  long  and  short,  which 
are  attached  to  the  pelvis  and  the  femur.  The  long  head  arises 
from  an  impression  on  the  back  of  the  ischial  tuberosity,  in 
common  with  the  semitendinosus  muscle.  Ikie  short  head  is 
fixed  to  the  femur  below  the  gluteus  maximus,  viz.,  to  all  the 
linea  aspera,  and  nearly  the  whole  of  the  line  leading  mferiorly 
to  the  outer  condyle  ;  and  to  the  external  intermuscular  septum. 
The  fibres  are  collected  together  to  form  the  belly  of  the  muscle ; 
and  end  inferiorly  in  a  tendon,  which  is  inserted  into  two  pro- 
minences on  the  head  of  the  fibula  by  slips  which  eml>race  the 
external  lateral  ligament,  and  slightly  into  the  head  of  the  tibia. 

The  muscle  is  superficial,  except  at  the  origin  where  it  is 
covered  by  the  gluteus ;  and  it  rests  on  the  upper  part  of  the 
semimembranosus,  on  the  great  sciatic  nerve,  and  on  the  adductor 
magnus  muscle.  On  the  inner  side  is  the  semitendinosus  muscle 
as  far  as  the  ham.  Its  tendon  gives  offsets  to  the  deep  fascia  of 
the  limb. 

Action,  It  can  bend  the  knee  if  the  leg-bones  are  not  fixed, 
and  then  rotate  out  the  tibia ;  and  the  long  head  which  passes 
upwards  beyond  the  femur  will  extend  the  hip  joint  when  the 
knee  is  straight. 

The  leg  being  fixed  on  the  ground,  the  long  head  will  assist 
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in  balancing  or  erecting  the  pelvis,  and  the  short  head  will  draw  and  femur, 
down  and  back  the  femur  so  as  to  bend  the  knee  in  stooping. 

The  8EMITENDIN0SUS  is  a  slender  muscley  and  receives  its  Semi-tendi- 
name  from  its  appearance.     It  arises  from  the  tuberosity  of  the  JtSch^  to 
hip  bone  with  the  long  head  of  the  biceps,  and  by  fleshy  fibres  peivia  and 
from  the  tendon  of  that  muscle.     Inferiorly  it  is  inserted  into 
the  inner  surface  of  the  tibia,  close  below  the  gracilis,  and  for 
a  similar  extent. 

This  muscle,  like  the  biceps,  is  partly  covered  by  the  gluteus  Surround- 
maximus.     About  its  middle  a  tendinous  intersection  may  be  j!^tactwiSi 
observed.    It  rests  on  the  semimembranosus,  and  on  the  internal  it. 
lateral  ligament  of  the  knee-joint.     The  outer  border  is  in  con- 
tact with  the  biceps  as  far  as  the  popliteal  space.     As  the  tendon 
turns  forwards  to  its  insertion,  an  expansion  is  continued  from 
it  to  the  fascia  of  the  leg ;  and  it  is  attached  with  the  gracilis 
below  the  level  of  the  tubercle  of  the  tibia,  the  two  being  sepa- 
rated from  the  tendon  of  the  sartorius  by  the  bursa  before  re- 
ferred to  (p.  669). 

Action.  If  the  leg  is  moveable  the  muscle  bends  the  knee ;  Uae  on 
and  continuing  to  contract,  rotates  inwards  the  tibia.     Supposing  ^*® 
the  knee-joint  straight  but  the  hip  bent,  the  femur  will  be  de-  and  hip 
pressed,  and  the  hip  extended  by  the  semitendinosus  and  other  i°^** '» 
hamstrings. 

Should  the  limbs  be  fixed  on  the  ground,  the  muscles  will  on  the 
assist  in  balancing  the  pelvis,  or  in  erecting  the  trunk  from  a  P®^^* 
stooping  posture. 

The  SEMiMBMBRANOsus  muscle  is  tendinous  at  both  ends,  and  Semimem- 
its  name  is  taken  from  the  membraniform  appearance  of  the  ^2cto9** 
upper  tendon.     The  muscle  is  attached  above  to  the  highest  f">m  peivia 
impression  on  the  back  of  the  tuber  ischii,  above  and  external 
to  the  semitendinosus  and  biceps ;  and  it  is  inserted  below  into 
the  hinder  and  inner  part  of  the  head  of  the  tibia. 

The  muscle  presents  a  thick  fleshy  belly  inferiorly,  where  it 
bounds  the  popliteal  space.  On  it  lies  the  semitendinosus,  which 
is  lodged  in  a  hollow  in  the  upper  tendon ;  and  beneath  it  is  the  Parts 
adductor  magnus.  Along  the  outer  border  is  the  great  sciatic  *™^^  **• 
nerve ;  and  below  the  place  of  division  of  that  nerve,  is  the  in- 
ternal popliteal  trunk.  Between  its  tendon  and  the  inner  head 
of  the  gastrocnemius  is  a  large  bursa.  The  insertion  of  the 
muscle  will  be  dissected  with  the  tendons  in  connection  with 
the  knee-joint. 

Action,  This  hamstring  is  united  with  the  preceding  in  its  Use  on 
action,  for  it  bends  the  knee  and  rotates  in  the  tibia ;  and  with  ^®*'» 
the  knee  straight  but  the  limb  moveable,  it  will  limit  flexion  of 
the  hip,  or  even  extend  the  joint  as  in  walking  backwards.  JSnta'^ 

When  the  foot  rests  on  the  ground,  the  semimembranosus  acts 
altogether  like  the  semitendinosus  on  the  pelvis, 

z  « 
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The  GREAT  sciATio  NERVE  lies  OD  the  adductor  magnus 
ma^cle  between  the  buttock  and  its  ending,  and  divides  into 
the  two  popliteal  nerves  about  the  middle  of  the  thigli,  though 
its  point  of  bifurcation  may  be  carried  upwards  as  far  as  &e 
pelvis.  In  this  extent  the  nerve  lies  along  the  outer  border  of 
the  semimembranosus,  and  is  crossed  by  the  long  head  of  the 
biceps. 

Branches.  At  the  upper  part  of  the  thigh  it  supplies  laige 
branches  to  the  flexor  muscles,  and  a  small  one  to  the  adductor 
magnus. 

Small  scdltic  nerve.  Between  the  gluteus  maximus  and  the 
ham  this  small  nerve  is  close  beneath  the  fascia,  but  it  becomes 
cutaneous  below  the  knee,  and  accompanies  the  external  saphe- 
nous vein  for  a  short  distance. 

Small  cutaneoiu  filaments  pierce  the  fascia  of  the  thigh,  and 
the  largest  of  these  arises  near  the  popliteal  space. 

Dissection,  To  see  the  posterior  surface  of  the  adductor  magnus, 
and  the  branches  of  the  perforating  and  muscular  arteries,  the 
hamstring  muscles  must  be  detached  from  the  hip  bone  and 
thrown  down,  and  the  branches  of  arteries  and  nerves  they  re- 
ceive are  to  be  dissected  out  with  care.  All  the  parts  are  to  be 
cleaned. 

Adductor  magnus  muscle.  At  its  posterior  aspect  the  large 
adductor  is  altogether  fleshy,  even  to  the  opening  for  the  femoral 
artery ;  and  the  fibres  from  the  pubic  arch  appear  to  form  a  part 
almost  distinct  from  those  connected  with  the  tuberosity  of  the 
hip  bone.  In  contact  with  this  surface  are  the  hamstring  muscles 
and  the  great  sciatic  nerve. 

Ending  of  the  jperforaii'ng  arteries.  These  branches  of  the  pro- 
funda are  four  in  number,  and  the  spots  at  which  they  pierce 
the  adductor  muscles  have  been  referred  to  before  (p.  682). 

Appearing  through  the  adductor  magnus  close  to  the  femur, 
they  are  directed  out  through  the  short  head  of  the  biceps  and 
the  outer  intermuscular  septum  to  the  vastiis  extemus ;  but  as 
the  first  branch  is  placed  higher  than  the  attachment  of  the 
biceps,  it  pierces  the  gluteus  maximus  in  its  course.  In  the  vastus 
they  anastomose  together,  and  with  the  descending  branches  of 
the  external  circumflex  artery. 

Muscular  branches  are  furnished  by  the  perforating  arteries 
to  the  heads  of  the  biceps ;  and  a  cutaneous  offset  is  given  by 
each  to  the  teguments  of  the  outer  part  of  the  thigh,  along  the 
line  of  the  outer  intermuscular  septum. 

Muscvlar  branches  of  the  profunda  pierce  the  adductor  magnus 
internal  to  the  preceding,  and  at  some  distance  from  the  femur. 

Three  or  four  in  number,  the  highest  appears  about  five 
inches  from  the  pelvis,  and  the  rest  in  a  line  at  intervals  of 
about  two  inches  from  one  another :  they  are  distributed  to  the 
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hamstring  muscles,  especially  the  semimembranosus,  and  com- 
municate below  with  offsets  of  the  popliteal  trunk. 

The  HIP  JOINT  (fig.   113).    This  articulation  is  a  baU  and  H<p  Joint 
socket  joint,  in  which  the  head  of  the  femur  is  received  into  the  ^^^^  • 
acetabulum  or  the  cupnshaped  hollow  of  the  innominate  bone. 
Connecting  the  bones  are  the   following  ligaments  : — one  to  its  uga. 
deepen  the  receiving  cavity,  which  is  named  cotyloid ;  another  ™«it8. 
between  the  articular  surfaces  of  the  bones, — the  interarticular ; 
and  a  loose  capsule  around  alL 

Dissection.  The  muscles  are  to  be  taken  away  from  the  back  Lay  ban 
of  the  hip  joint,  and  the  upper  and  lower  attachments  of  the  £m?J^* 
capsular  ligament  are  to  be  especially  observed. 

Next  the  front  of  the  joint  should  be  cleaned  and  examined  andinihmt. 
in  the  same  manner,  with  the  body  turned  over  for  a  short  time, 
if  this  change  in  the  position  does  not  interfere  with  the  other 
dissections. 

In  the  capstde  itself  the  student  has  to  define  a  wide  thick  Define  its 
part  in  front,  and  a  transverse  band  close  to  the  neck  of  the  ^^"^^ 
femur  behind. 

The  capmUw  ligamerU  (fig.   118,^*)  is  a  thick  fibrous  case,  captole. 
which  is  strong  enough  to  check  the  movements  of  the  joint. 
Its  upper  margin  is  attached  to  the  circumference  of  the  aceta-  Attach- 
bulum  at  a  short  distance  from  the  edge,  as  well  as  to  a  trans-  2J^°** 
verse  ligamentous  band  over  the  notch  at  the  inner  side  of  the 
cavity.     Its  lower  margin  is  inserted  in  front  into  the  anterior  ^j^  beiow. 
intertrochanteric  line;  and  behind,  by  a  very  thin  layer,  into 
the  neck  of  the  femur  about  a  finger's  breadth  from  the  small 
trochanter  and  the  posterior  intertrochanteric  line,  but  at  a  less 
distance  from  the  great  trochanter,  till  it  blends  above  with  the 
insertion  of  the  ilio-trochanteric  part  of  the  capsule. 

The  capsule  differs  much  in  strength  and  in  the  arrangement  ca;)euie 
of  the  fibres  at  the  fore  and  hinder  parts.     On  the  front  it  is  ^^^oS^ 
strengthened  by  a  wide  layer  of  longitudinal  fibres,  which  is 
limited  internally  and  externally  by  a  prominent  ridge. 

The  central  part  of  the  thickened  portion,  or  the  ilio-femorcU  by  a  central 
band,  is  fixed  above  by  a  narrow  piece  to  the  lower  anterior  iliac        ' 
spinous  process,  and  below  where  it  widens,  into  the  anterior 
intertrochanteric  line.     By  its  strength  it  can  arrest  extension  of  uae ; 
the  joint ;  and  the  femur  being  fixed  it  will  prop  the  pelvis. 

The  outer  ridge  (ilio-trochanteric  band)  extends  from  the  hip  ^  an 
bone  opposite  the  outer  head  of  the  rectus,  to  the  upper  and  ^^* 
fore  part  of  the  great  trochanter  and  neck  of  the  femur ;  its  use  use;' 
is  to  check  adduction  of  the  femur. 

The  inner  band  (pubio-femoral)  is  attached  superiorly  to  the  and  by 
prominent  portion  and  the  pubic  ridge  of  the  hip  bone  inside  *>"»er  band, 
the  acetabulum,  and  inferiorly  to  a  roughened  surface  at  the 
lower  part  of  the  neck  of  the  femur  on  a  level  with,  and  nearly 
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a  finger's  breadth  in  front  of  the  small  trochanter.  This  banj 
controls  the  abductory  movement  of  the  joint. 

At  the  back  of  the  capsnle  close  to  tiie  neck  of  the  femur  is 
a  band  of  transverse  fibres  about  as  vide  as  the  finger,  which 
extends  between  the  ilio  trochanteric  and  pubio-femoral  bands, 
and  arches  like  a  collar  over  the  neck  of  the  bone.  By  its  lower 
edge  it  is  united  to  the  cervix  femoris  by  a  thin  layer  of  fibrous 
tissue  and  synovial  membrane ;  at  the  upper  edge  it  is  joined  by 
the  longitudinal  capsular  fibres.  In  front  and  behind  its  fibres 
are  lost  amongst  those  of  the  thickened  bands  of  the  capsule. 
It  gives  insertion  to  the  longitudinal  fibres  of  the  back  of  the 
capsule,  and  prevents  that  restriction  of  the  swinging  movement 
which  would  result  from  the  insertion  of  strong  fibres  into  the 
hinder  part  of  the  neck. 

Posteriorly  the  joint  is  covered  by  the  external  rotator  muscles; 
and  anteriorly  by  the  psoas  and  iliacus,  a  bursa  being  between 
it  and  them.  Above  is  the  gluteus  minimus,  whose  tendon  is 
united  with  the  upper  and  outer  band  of  the  capsule ;  and  below 
is  the  obturator  extemus. 

Dissection,  The  capsular  ligament  is  to  be  now  divided  over 
the  prominence  of  the  head  of  the  femur,  and  this  bone  being 
disarticulated,  the  cotyloid  and  interarticular  ligaments  inside  it 
will  appear. 

The  interarticular  or  round  ligament  is  attached  to  the  aceta- 
bulum by  two  pieces ;  and  to  bring  these  into  view,  the  synovial 
membrane  and  areolar  tissue  must  be  removed  from  them,  and 
the  transverse  ligament  over  the  notch  is  to  be  defined. 

The  cotyloid  ligament  is  a  narrow  band  of  fibro-cartilage,  which 
is  fixed  to  the  margin  of  the  acetabulum,  and  is  prolonged  across 
the  notch  on  the  inner  side,  so  &s  to  form  part  of  the  transverse 
ligament.  Its  fibres  are  not  continued  around  the  acetabulimi, 
but  begin  at  the  margin  of  the  cavity,  and  cross  one  another  in  the 
band.  It  is  thickest  at  its  attachment  to  the  bone,  and  becomes 
gradually  thinner  towards  the  free  margin,  where  it  is  applied 
to  the  head  of  the  femur. 

This  ligament  fills  up  the  hollows  in  the  rim  of  the  aceta- 
bulum, and  deepens  the  socket  for  the  femur  in  the  same 
manner  as  the  glenoid  ligament  increases  the  surface  for  the 
reception  of  the  head  of  the  humerus. 

The  transverse  ligament  is  a  firm  but  narrow  band,  which 
reaches  across  the  upper  part  of  the  notch  at  the  inner  side  of 
the  acetabulum.  It  consists  partly  of  deep  special  fibres  that 
are  attached  to  the  margins  of  the  notch,  and  partly  of  a  super- 
ficial bundle  from  the  cotyloid  ligament.  Beneath  it  is  an 
aperture  by  which  vessels  enter  the  acetabulum  to  supply  the 
synovial  membrane,  and  the  fat  in  the  bottom  of  that  hollow. 

The  interarticiUar  or  round  ligament  (ligam.  teres)  is  a  alight 
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band  about  an  incli  long,  connecting  the  femur  with  the  innomi- 
nate bone. 

One  extremity  is  roundifih,  and  is  inserted  into  the  pit  in  the 
head  of  the  femur. 

The   other  is  flattened,  and  divides  into  two  parts  opposite  la  divided 
the  transverse  ligament.     The  upper  or  anterior  piece  (pubic)  is  toternaUy. 
attached  with    the   transverse  ligament  to  the  pubic   edge  of  ^^i^jj. 
the  notch.     The  lower   or  posterior  part  (ischial)   is  inserted  menta. 
behind  the  transverse  ligament  into  the  ischial  border  of  the 
cotyloid  notch. 

Dissection.  To  see  its  condition  in  the  different  movements  of  How  to  see 
the  articulation,  it  should  be  examined  in  a  joint  in  which  the  **•  «^*»<>"- 
ligaments  are  whole,  and  the  bottom  of  the  acetabtdum  has  been 
cut  out  with  a  chisel  inside  the  pelvis. 

Use,  When  the  joint  is  in  the  extended  state,  the  ligament  is  state  in 
generally  lax,  the  two  attachments  being  near  each  other ;  but  ®**«'»^^» 
if  the  femur  is  adducted,  the  ischial  part  of  the  ligament   i& 
rendered   tight  by  that  movement,   because  the   head   of  the 
femur  rises. 

In  flexion  of  the  joint,  the  ligament  is  tighter  than  in  exten-  and  flexion 
sion,  as  the  femoral  insertion  is  removed  from  the  acetabular ;  ^^*"**^^°' 
and  if,  in  the  bent  state,  the  femur  be  rotated  out  or  adducted, 
the  round  ligament  will  then  be  stretched  most. 

A  synovial  membrane  lines  the  capsular  ligament,  and  is  con-  Synovial 
tinued  along  it  to  the  acetabulum  and  the  head  of  the  femur,  membrane. 
In  the  bottom  of  the  cotyloid  cavity  it  is  reflected  over  the  fat 
in  that  situation  ;  and  it  surrounds  the  ligamentum  teres. 

Dissection,  To  see  the  surface  of  the  acetabtdum  the  lower  Detach  the 
limb  is  to  be  separated  from  the  trunk  by  dividing  the  inter-  ^*™^* 
articular  ligament,  and  by  cutting  through  any  parts  that  connect 
it  to  the  rest  of  the  body.     In  this  stage  the  attachments  of  the 
round  ligament  to  the  pelvis  can  be  better  seen. 

Surfa>ces  of  bone.  The  articular  surfeu^es  of  the  bones  are  not  Articular 
completely  covered  with  cartilage.  So  bonei 

In  the  head  of  the  femur  is  a  pit  into  which  the  round  ligar  pemur. 
ment  is  inserted. 

The  acetabulum  is  coated  with  cartilage  at  its  circumference,  Acetabulom 
except  opposite  the  notch  ;  and  by  this  part  it  touches  the  head  ^J[^^^^* 
of  the  femur.     This  articular  surface  is  about  one  inch  and  a  naily. 
half  deep  above,  but  gradually  diminishes  towards  the  notch, 
becoming  rather  less  than  an  inch  wide. 

Within  the  cartilage  and  close  to  the  notch,  is  a  mass  of  fat,  Fat  in  the 
forming   about   one  third  of  the  area  of  the  cotyloid  cavity,  °<^*<'"' 
which  constitutes  the  gland  of  Havers:  it  communicates  with 
the  fat  of  the  thigh  beneath  the  transverse  ligament. 

Movement,  In  this  baU  and  socket  joint,  there  are  the  same  Kinds  of 
kinds  of  movement  as  in  the  shoulder,  viz.,  flexion  and  exten- 
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flion  or  to  and  fro  movement,  aMuction  and  adduction,  ciicont- 
duction,  and  rotation. 

Flexion  and  exUndon,  In  the  swinging  movement  forwaidB 
and  backwards  flexion  is  freer  than  extension,  the  thigh  being 
capable  of  snch  elevation  as  to  touch  the  belly. 

During  the  swinging  the  head  revolves  in  the  bottom  of  tiie 
acetabulum,  rotating  around  a  line  corresponding  with  the  axis  of 
the  head  and  neck ;  and  the  rapidity  and  ext^it  of  the  move- 
ments do  not  endanger  the  security  of  the  joint,  because  the  head 
of  the  bone  has  not  any  tendency  to  escape. 

In  flexion,  the  back  of  the  capsule  and  the  ilio-trochanteiic 
band  are  put  on  the  stretch ;  and  in  extension,  the  strong  ilio 
and  pubio-femoral  bands  are  tightened. 

AhdxMition  and  adduction  are  produced  by  the  femur  being 
removed  from  or  brought  towards  the  middle  line  of  the  body. 
Of  the  two,  abduction  is  the  most  extensive,  because  the  limb 
soon  meets  its  fellow  when  it  is  moved  inwards,  though  if  it  is 
carried  in  front  of  the  other  adduction  is  considerable. 

In  both  states  the  head  moves  in  the  opposite  direction  to  the 
shaft.  Thus,  as  the  femur  is  abducted,  the  head  descends,  and 
the  greater  part  of  the  articular  surface  projects  below  the  ace- 
tabulum ;  and  when  the  limb  is  raised  to  its  utmost,  the  great 
trochanter  comes  to  rest  on  the  margin  of  the  acetabulom,  and 
limits  farther  motion.  As  the  limb  descends  and  approaches 
the  other,  the  head  rises  into  the  socket  of  the  hip-joint,  and  is 
securely  lodged,  finally,  in  the  deepest  part  of  the  cavity. 

In  abduction,  the  lower  and  inner  band  of  the  capsule  is  dis- 
tended over  the  projecting  head  of  the  femur,  the  upper  part 
being  relaxed.  And  in  adduction,  the  upper  band  of  the  capsule 
is  rendered  tense  enough  to  arrest  the  movement. 

Dislocation  may  take  place  in  both  these  lateral  movements. 
In  both  the  edge  of  the  cotyloid  cavity  serves  as  the  fulcrum 
by  which  force  applied  to  the  shaft  of  the  femur  lifts  the  head 
of  the  bone  out  of  the  hollow ;  in  the  one  case  (adduction)  the 
neck  of  the  femur  resting  on  the  brim  of  the  acetabulum,  and 
in  the  other  (abduction)  the  great  trochanter  being  supported 
on  the  margin  of  the  joint-socket.  After  a  dislocation  has  been 
reduced,  the  state  of  adduction,  with  the  knees  fastened  together, 
is  the  securest  position  in  which  the  limb  can  be  placed,  inas- 
much as  the  head  of  the  femur  then  occupies  the  deepest  part  of 
the  acetabulum. 

In  circwnduotion,  the  four  kinds  of  angular  motion  above 
noticed  take  place  in  succession,  viz.,  flexion,  abduction,  exten- 
sion, and  adduction  ;  and  the  limb  describes  a  cone,  whose  base  is 
at  its  extremity,  and  apex  at  the  union  of  the  neck  with  the  shaft. 

This  movement  is  less  free  than  in  the  shoulder-joint,  because 
of  the  greater  bend  between  the  neck  and  shaft  of  the  femur. 
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There  are  two  kinds  of  rokUiony  internal  and  external ;  in  the  What  rota- 
former,  the  great  toe  is  turned  in,  and  in  the  latter,  whidh  is  the        ^ 
more  extensive  of  the  two,  it  is  moved  outwards. 

In  rotation  inwards,  the  head  of  the  femur  rolls  forwards  Rotation  in. 
horizontally  across  the  acetabulum,  the  great  trochanter  being 
put  forwards ;  and  the  shaft  of  the  bone  revolves  around  a  line  Motion  of 
inside  it,  which  passes  from  the  head  to  the  inner  condyle,  ^^' 

Durinc  this  movement  the  posterior  half  of  the  capsule  is  put  state  of 
on  the  stretch,  and  the  anterior  is  relaxed.  *^ 

In   rotation  out  the  head  of  the   bone  rolls  back  across  the  Ro**^**o" 

out. 

cotyloid  cavity,  and  the  great  trochanter  is  brought  backwards,  jjotion  of 
whilst  the  shaft  of  the  femur  moves  round  the  line  on  its  inner  bone, 
side  before  noticed. 

The  fore  part  of  the  capsule  is  now  put  on  the  stretch,  and  state  of 
the  hinder  is  rendered  loose.  ngamen  , 

The  movement  of  rotation  depends  upon  the  angle  formed  at  on  what 
the  junction  of  the  head  with  the  neck  of  the  femur,  and  is   ®^"    ' 
destroyed  by  fracture  of  the  neck  of  the  bone.     Its  d^ree  is 
proportioned  to  the  length  of  the  neck,  and  is  therefore  greater  and  why 
in  the  femur  than  in  the  humerus.  ^^"^ 

Use  of  angle  of  femur.  By  means  of  the  angle  at  the  union  of  Angle  of 
the  neck  with  the  shaft,  greater  security  is  given  to  the  joint  in  ®°*"' 
the  rapid  movements  of  flexion  and  extension,  as  it  allows  the  Security ; 
whole  of  the  articular  head  to  be  buried  in  the  socket  all  the 
time  of  their  execution.     It  permits  also  greater  surface  contaet  «^^^ 

Bui*iace~ 

between  the  head  of  the  femur  and  the  hip  bone,  since  the  contact, 
whole  head  can  be  lodged  in  the  cotyloid  cavity  in  progression  ; 
whereas,  if  the  neck  and  shaft  of  the  bone  were  in  a  line,  only 
half  of  the  articular  surface  could  enter  the  socket  of  the  innomi- 
nate bone  in  walking,  running,  or  standing.     Jhe  important 
movement  of  rotation  is  also  due  to  this  angle  ;  and  greater  rotation ; 
space  is  obtained  through  it  for  the  location  of  the  adductor  "^^  gn&Ur 
muscles  on  the  inner  side  of  the  femur.  muacies. 

Dissection,     After  the  limb  is  removed,  the  attachments  of  all  Examine 
the  muscles  in  the  thigh  are  to  be  examined  more  minutely.  The  Jf^uiSes.* 
muscles  should  not  be  removed  from  the  femur,  but  about  two 
inches  of  each  should  be  left  for  after  examination. 


Section  IV. 


THE  BACK  OF  THE  LEO. 


Directions.  Before   the   dissection   of  the  leg  is  begun,   the  Examine 
student  should  make  himself  acquainted,  as  in  the  thigh,  with  ^^  surface. 
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Dissection,  Now  tlie  anatomy  of  the  popliteal  space  has  been 
learnt,  the  student  may  proceed  with  the  dissection  of  the  back 
of  the  thigh.  The  piece  of  skin  therefore  between  the  buttock 
and  the  popliteal  space  should  be  divided  and  reflected  to  the 
sides. 

In  the  fat  on  the  sides  of  the  limb  offsets  of  the  internal  and 
external  cutaneous  nerves  of  the  front  of  the  thigh  may  be  found, 
if  they  have  been  preserved  in  front ;  and  along  the  middle  line 
some  filaments  from  the  small  sciatic  nerve  pierce  the  fascia. 

Remove  the  deep  fascia  of  the  limb,  taking  care  of  the  small 
sciatic  nerve  and  its  artery.  Lastly,  clean  the  hamstring  muscles, 
and  trace  out  the  perforating  arteries  to  the  front  of  the  thigh, 
and  the  branches  of  the  great  sciatic  nerve  and  profunda  artery 
to  the  muscles. 

Muscles.  The  muscles  behind  the  femur  act  mainly  as  flexors 
of  the  knee  joint.  They  extend  from  the  pehds  to  the  bones  of 
the  leg,  and  are  njuiied  hamstrings  from  their  cord-like  appear- 
ance on  the  sides  of  the  ham :  they  are  three  in  nunil)er,  viz., 
biceps,  semitendinosus,  and  semimembranosus.  The  first  of 
these  lies  on  the  outer,  and  the  others  on  the  inner  side  of  the 
popliteal  space. 

The  BICEPS  has  two  heads  of  origin,  long  and  short,  which 
are  attached  to  the  pelvis  and  the  femur.  The  long  head  arises 
from  an  impression  on  the  back  of  the  ischial  tuberosity,  in 
common  with  the  semitendinosus  muscle,  fte  short  head  is 
fixed  to  the  femur  below  the  gluteus  maximus,  viz.,  to  all  the 
linea  aspera,  and  nearly  the  whole  of  the  line  leading  inferiorly 
to  the  outer  condyle  ;  and  to  the  external  intermuscular  septum. 
The  fibres  are  collected  together  to  form  the  beUy  of  the  muscle ; 
and  end  inferiorly  in  a  tendon,  which  is  inserted  into  two  pro- 
minences on  the  head  of  the  fibula  by  slips  which  embrace  the 
external  lateral  ligament,  and  slightly  into  the  head  of  the  tibia. 

The  muscle  is  superficial,  except  at  the  origin  where  it  is 
covered  by  the  gluteus ;  and  it  rests  on  the  upj)er  part  of  the 
semimembranosus,  on  the  great  sciatic  nerve,  and  on  the  adductor 
magnus  muscle.  On  the  inner  side  is  the  semitendinosus  muscle 
as  far  as  the  ham.  Its  tendon  gives  offsets  to  the  deep  fascia  of 
the  limb. 

Action,  It  can  bend  the  knee  if  the  leg-bones  are  not  fixed, 
and  then  rotate  out  the  tibia ;  and  the  long  head  which  passes 
upwards  beyond  the  femur  will  extend  the  hip  joint  when  the 
knee  is  straight. 

Tlie  leg  being  fixed  on  the  ground,  the  long  head  will  assist 
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in  balancing  or  erecting  the  pelvis,  and  the  short  head  will  draw  and  femur, 
down  and  back  the  femur  so  as  to  bend  the  knee  in  stooping. 

The  SEMiTENDiNOBUS  is  a  slender  muscle,  and  receives  its  Semi-tendi- 
name  from  its  appearance.     It  arises  from  the  tuberosity  of  the  JSSch^  to 
hip  bone  with  the  long  head  of  the  biceps,  and  by  fleshy  fibres  peivu  and 
from  the  tendon  of  that  muscle.     Inferiorly  it  is  inserted  into 
the  inner  surface  of  the  tibia,  close  below  the  gracilis,  and  for 
a  similar  extent. 

This  muscle,  like  the  biceps,  is  partly  covered  by  the  gluteus  Surroimd- 
maximus.     About  its  middle  a  tendinous  intersection  may  be  TOntoctwUh 
observed.     It  rests  on  the  semimembranosus,  and  on  the  internal  it. 
lateral  ligament  of  the  knee-joint.     The  outer  border  is  in  con- 
tact with  the  biceps  as  far  as  the  popliteal  space.     As  the  tendon 
turns  forwards  to  its  insertion,  an  expansion  is  continued  from 
it  to  the  fascia  of  the  leg ;  and  it  is  attached  with  the  gracilis 
below  the  level  of  the  tubercle  of  the  tibia,  the  two  being  sepa- 
rated from  the  tendon  of  the  sartorius  by  the  bursa  before  re- 
ferred to  (p.  669). 

Action.  If  the  leg  is  moveable  the  muscle  bends  the  knee ;  Use  od 
and  continuing  to  contract,  rotates  inwards  the  tibia.     Supposing  '™®* 
the  knee-joint  straight  but  the  hip  bent,  the  femur  will  be  de-  and  hip 
pressed,  and  the  hip  extended  by  the  semitendinosus  and  other  i**^**  J 
hamstrings. 

Should  the  limbs  be  fixed  on  the  ground,  the  muscles  will  on  the 
assist  in  balancing  the  pelvis,  or  in  erecting  the  trunk  from  a  P®^^- 
stooping  posture. 

The  SEMIMEMBRANOSUS  muscle  is  tendinous  at  both  ends,  and  Semimem- 
its  name  is  taken  from  the  membraniform  appearance  of  the  ri^hm " 
upper  tendon.     The  muscle  is  attached  above  to  the  highest  '">m  pelvis 
impression  on  the  back  of  the  tuber  ischii,  above  and  external 
to  the  semitendinosus  and  biceps ;  and  it  is  inserted  below  into 
the  hinder  and  inner  part  of  the  head  of  the  tibia. 

The  muscle  presents  a  thick  fleshy  belly  inferiorly,  where  it 
bounds  the  popliteal  space.  On  it  lies  the  semitendinosus,  which 
is  lodged  in  a  hollow  in  the  upper  tendon ;  and  beneath  it  is  the  Parts 
adductor  magnus.  Along  the  outer  border  is  the  great  sciatic  *~"**^  ^*» 
nerve  ;  and  below  the  place  of  division  of  that  nerve,  is  the  in- 
ternal popliteal  trunk.  Between  its  tendon  and  the  inner  head 
of  the  gastrocnemius  is  a  large  bursa.  The  insertion  of  the 
muscle  will  be  dissected  with  the  tendons  in  connection  with 
the  knee-joint. 

Action,  This  hamstring  is  united  with  the  preceding  in  its  Use  on 
action,  for  it  bends  the  knee  and  rotates  in  the  tibia ;  and  with  '^®"» 
the  knee  straight  but  the  limb  moveable,  it  will  limit  flexion  of 
the  hip,  or  even  extend  the  joint  as  in  walking  backwards.  pints'/* 

When  the  foot  rests  on  the  ground,  the  semimembranosus  acts 
altogether  like  the  semitendinosus  on  the  pelvis, 
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it  is  joined  bj  the  commumcating  branch  of  the  ezttnul 
i,.,„,fca,,„  poplil^  ;  and  near  the  heel  it  gives  large  and  long  bnnches  to 
tba  i^.        the  integuments. 

Biuohu  of  CutanMui  ntrva  (/  tht  txUnvd  popliteaL  One  branch  of  the 
htaSr^  external  popliteal  tnmk,  viz.  eonuMMwating  ptroneal  (p.  703), 
joins  the  eitemal  Mqihenona  neire  about  tlie 
middle  of  the  leg:  but  not  unconunonlj  thii 
j  branch  extendi  u  a  distinct  nerve,  nnconitected 
with  the  other,  as  far  as  the  heeL'f-  One  at 
I  two  other  small  c^dananu  offsets  of  the  external 
'  popliteal  tenninste  over  the  fore  part  and  ontcx 
side  of  the  leg  in  the  npper  half. 

The  tmaU  leuUic  nerve  (fig.  118,^  peiforat«t 

the  fascia  near  the  popliteal  space,  and  reaches 

with  the   external  saphenous  vein  to  aboat  the 

'    middle    of  the  leg :  it   ramifies   in  the   integn- 

ments,  and  joins  the  external  saphenous  nerve. 

Offtel  of  the  intemtU  atta-neovt  (fig.  118,'). 
Behind  the  internal  saphenous  nerve,  nestr  the 
knee,  is  the  inner  branch  of  the  internal  cata- 
ua  of  the  tliigh  (p.  «>76)  ;  it  extends  to  ths 
middle  of  the  leg,  and  communicates  with  the 
internal  saphenous  nerve. 

Direction.  The  deep  fascia  will  be  seen  bj 
removing  the  fat.  The  superficial  vessels  and 
nerves  may  be  either  cut  or  turned  aside. 

The  special  or  deep  fa$eia  on  the  posterior 
aspect  of  the  leg  covers  the  muscles,  and  send* 
a  thick  process  between  the  deep  and  superficial 
layere.      Above,  it  is  continuous  with  the  in\'cst' 
ing  membrane  of  the  thigh,  aid  receives   offiels 
from  the  tendons  about  the  knee ;  and   below, 
.  it  joins  the  internal  annular  ligament.     Externally  it   is  con- 
tinued uninterruptedly  from  the  one  aspect  of  the   limb  to  the 
other,  hut  internally  it  is  fixed  to  the  edge  of  the  tibia.      Veins 
are  transmitted  through  it  from  the  deep  to  the  superficial  vessels. 
DiMectum.   The  fascia  is  to  be  divided  along  the  centre  of  the 
leg  as  far  as  the  huel,  and  is  to  be  taken   from   the  surface  of 
the   gastrocnemius   muscle.      By  filing  with   a  stitch  the  inner 
cut  head  of  the  gastrocnemius,  the  fibres  of  the  muscle  will  be 
more  easUy  cleaned. 

*  CatsDMiaa  nerres  of  the  back  of  the  leg. — 1.  Inner  branch  ot  the  io- 
taraal  cutaneous.  2.  Brancfaes  of  tbe  intsmal  saphenous.  3.  Small 
sciatic,  giving  higher  op  a  bnoch  through  the  fascia,  i.  Ertemal  saphe- 
nom.     5.  Peroneal  commnnioatiDg  braucb  of  the  external  popliteal. 

t  Occauonally  the  junction  ma;  take  place  in  or  Dear  the  popliteal 
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Superficial  Later  of  Muscles.  In  the  calf  of  tlie  1^  there  mubcIos  in 
are  three  muscles,  gastrocnemius,  soleus,  and  plantans,  which  J^'^^*^ 
extend  the  ankle.     The  two  fiist  are  large,  giving  rise  to  the 
prominence  on  the  surface,  and  end  below  by  a  common  tendon  ; 
but  the  last,  inconsiderable  in  size,  is  chiefly  tendinous. 

The  GASTROCNEMIUS  is  the  most  superficial  muscle,  is  tendi-  Gastrocue- 
nous  along  the  middle,  and  has  above  two  distinct  pieces  or  heads,  ^  ^ 
which  connect  it  with  the  condyles  of  the  femur.     The  inner 
head  of  origin  is  attached  by  a  large  tendon  to  an  impression  ariaea  by 
at  the  posterior  aspect  of  the  inner  condyle,  behind  the  insertion  ^^  t^e 
of  the  adductor  magnus,  and  by  fleshy  fibres  to  the  line  above  femur, 
the  condyle.     The  outer  head  is  fixed  by  tendon  to  a  pit  on  the 
outer  surface  of  the  corresponding  condyle,  above  the  attachment 
of  the  popliteus  muscle,  and  also  to  the  upper  and  back  part  of  JJ^J^^^^ 
the  same  condyle.     These  pieces  or  heads  are  united  along  the  Achiliia. 
middle  line  by  a  narrow  thin  aponeurosis,  and  terminate  infe- 
riorly  with  the  soleus  in  the  common  tendon  of  insertion. 

One  surface  is  covered  by  the  fascia.  The  other  is  in  con-  Parta 
tact  with  the  soleus  and  plantans,  and  with  the  popliteal  vessels  J^^®**^  ^ 
and  the  internal  popliteal  nerve.  The  heads,  by  which  the 
muscle  arises,  assist  to  form  the  lateral  boundaries  of  the  popli- 
teal space  :  and  the  fleshy  inner  head  descends  lower  than  the 
outer.  In  the  tendon  attached  to  the  outer  condyle  fibro-car- 
tilage  or  a  sesamoid  bone  may  exist. 

Action,   When   the   foot   is   unsupported,  the   gastrocnemius  Uae  with 
extends  the  aukle ;  and  when  the  toes  rest  on  the  ground,  it  fri,**° 
raises  the  os  calcis  and  the  weight  of  the  body,  as  in  standing  on  and  fixed, 
the  toes,  and  in  progression. 

Taking  its  fixed  point  at  the  os  calcis,  the  muscle  draws  down  Acting  from 
and  back  the  femur  so  as  to  bend  the  knee-joint.  below. 

Dissection.  To  see   the   soleus,  the  gastrocnemius   is   to   be  Detach 
reflected  by  cutting  across  the  remaining  head,  as  well  as  the  SJ^^** 
vessels  and  nerves  it  receives.     After  the  muscle  has  been  thrown 
down,  the  soleus  and  the  plantaris  must  be  cleaned. 

The  BOLE  US  is  a  laige  flat  muscle,  which  is  attached  to  both  Soleua 
bones  of  the  leg,  and  terminates,  like  the  gastrocnemius,  in  the  t^  the  bonea 
strong  common  tendon.     It  arises  from  the  head,  and  the  upper  «'  tbe  leg, 
third  or  half  of  the  posterior  surface  of  the  shaft  of  the  fibula  ; 
from  the  oblique  line  across  the  tibia,  and  from  the  posterior 
edge  of  this  bone  in  the  middle  third  ;  and  between  the  bones  and  joina 
from  an  aponeurotic  arch  over  the  Luge  bloodvessels.     Its  fibres  tci^bn.  * 
are  directed  downwards  to  the  lower  tendon. 

The  superficial  part  of  the  soleus  is  in  contact  with  the  gastro-  Parta  over 
cnemius  ;  and  the  opposed  sur&ces  of  the  two  are  aponeurotic. 
Beneath  the  muscle  lie  the  bones  of  the  leg,  the  deep  layer  of  and  onder 
flexors,  and  the  vessels  and  nerves. 

Tendo  Achillis.  The  common  tendon  of  the  gastrocnemius  ^^^^ 
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and  soleus  is  one  of  the  strongest  in  the  body.  About  tliitee 
inches  wide  above,  it  commences  at  the  middle  of  the  leg,  though 
it  receives  fleshy  fibres  on  the  under  surface  nearly  to  the  lower 
end :  and  below  it  is  narrowed,  and  is  ifuerted  into  the  lower 
half  of  the  tuber  calcis  at  ihe  posterior  aspect  A  bursa  inter- 
venes between  it  and  the  upper  part  of  the  calcaneum.  The 
tendon  is  close  beneath  the  feuscia ;  and  lying  along  its  outer 
side,  but  superficial  to  it,  are  the  external  saphenous  vein  and 
nerve. 

Action,  In  its  action  on  the  foot  the  soleus  is  like  the  gastro- 
cnemius in  extending  the  ankle  and  pointing  the  toes  when  the 
foot  is  free  to  move,  and  in  raising  the  heel  if  the  toes  rest  on 
the  ground.  By  the  sudden  and  powerful  contraction  of  the 
fibres  of  both  muscles,  the  common  tendon  is  sometimes  broken 
across.  * 

If  it  acts  from  the  os  calcis,  it  will  draw  back  the  bones  of 
the  leg  into  a  vertical  position  over  the  foot  as  the  body  is 
raised  to  the  erect  posture  after  stooping. 

The  PLANTARis  is  remarkable  in  having  a  tendon  the  longest 
in  the  body,  which  takes  the  appearance  of  a  riband  when  it  ii 
stretched  laterally.  The  short  fibres  of  the  muscle  arUe  from 
the  line  above  the  outer  condyle  of  the  femur,  and  from  the 
posterior  ligament  of  the  knee-joint ;  and  the  tendon  in  which 
they  end  is  inserted  into  the  os  calcis  with  or  by  the  side  of  the 
tendo  Achillis,  or  into  the  fascia  of  the  leg. 

The  belly  of  the  muscle,  about  three  inches  in  length,  is  con- 
cealed by  the  gastrocnemius,  but  the  tendon  appears  on  the 
inner  side  of  the  tendo  Achillis  about  the  middle  of  the  leg. 
This  little  muscle  crosses  the  popliteal  vessels,  and  lies  on 
the  soleus. 

Action,  It  assists  the  gastrocnemius  to  extend  the  ankle  if 
the  foot  is  not  fixed ;  and  to  bend  the  knee-joint  if  the  foot 
is  immovable. 

Dissection,  The  soleus  is  to  be  detached  from  the  bones  of 
the  leg,  and  the  vessels  and  nerves  entering  it  are  to  be  divided; 
but  in  raising  it  the  student  should  take  care  not  to  injure  the 
thin  deep  fascia  and  the  vessels  and  nerves  beneath.  The  supei^ 
ficial  muscles  may  be  next  removed  by  cutting  through  their 
tendons  near  the  os  calcis. 

The  piece  of  fascia  between  the  muscles  of  the  superficial 
and  deep  layers  is  then  to  be  cleaned ;  and  the  integuments 
between  the  inner  ankle  and  the  heel  are  to  be  taken  away  to 
lay  bare  the  annular  ligament,  but  a  cutaneous  nerve  to  the 
sole  of  the  foot,  which  pierces  the  ligament  is  to  be  preserved. 

Lastly  the  student  should  open  the  bursa  between  the  tendo 
Achillis  and  the  os  calcis,  if  this  has  not  been  done. 

Deep  part  of  the  fascia.  This  intermuscular  layer  of  the  fascia 
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of  tlie  leg  is  fixed  to  the  tibia  and  fibula,  and  binds  down  the  thefiwciaof 
deep  layer  of  flexor  muscles.  Beneath  the  soleus  it  is  thin  and  *^®  ^^' 
indistinct ;  but  lower  in  the  limb  it  is  much  stronger,  and  is 
marked  by  some  transverse  fibres  near  the  malleoli,  which  give 
it  the  appearance  and  office  of  an  annular  ligament  in  that 
situation.  Inferiorly  it  joins  the  internal  annular  ligament 
between  the  heel  and  the  inner  ankle. 

Dissection,  The  deep  layer  of  muscles,  the  posterior  tibial  Clean  the 
nerve,  and  the  tnmk  and  offsets  of  the  posterior  tibial  vessels,  ^JJ^gg 
will  be  laid  bare  by  the  removal  of  the  fascia  and  the  areolar 
tissue.  A  muscle  between  the  bones  (tibialis  posticus)  is  partly 
concealed  by  an  aponeurosis  which  gives  origin  to  the  two  muscles 
(flexor  commimis  and  flexor  pollicis)  on  the  sides ;  and  it  will 
not  fully  appear  until  after  the  membrane  covering  it  has  been 
divided  longitudinally,  and  reflected  to  the  sides. 

To  prepare  the  peroneal  vessel,  evert  and  partly  divide  the  Dissect 
flexor  pollicis  in  which  it  is  contained,  and  follow  below  its  JJJ^®^ 
branches  to  the  fore  part  of  the  leg,  the  outer  side  of  the  foot, 
and  to  join  the  posterior  tibial  artery. 

Deep  Layer  of  Muscles.  The  deep  flexor  muscles  at  the  Four  mus- 
back  of  the  leg  are  four  in  number,  viz.,  popliteus,  flexor  longus  ^  ^^^ 
pollicis,  flexor  longus  digitorum,  and  tibialis  posticus.     The  first 
of  these  is  close  to  the  knee-joint ;  it  crosses  the  bones,  and  is 
covered  by  a  special  aponeurosis.     The  flexors  lie  on  the  bones.  Position  and 
the  one  of  the  great  toe  resting  on  the  fibula,  and  that  of  the 
other  toes  on  the  tibia.     And  the  last  muscle  covers  the  inter- 
osseous membrane. 

With  the  exception  of  the  popliteus,  all  enter  the  sole  of  the  destination, 
foot,  and  have  a  fleshy  part  parallel  to  the  bones  of  the  leg,  and 
a  tendinous  part  beneath  the  tarsus.  ^ 

The  popliteus  arises  by  tendon  within  the  capsule  of  the  knee  Popliteus 
joint    from  the  fore  part  of  an  oblong  depression  on  the  outer  JjJ^  j^,^ 
surface  of  the  external  condyle  of  the  femur,  below  the  external  joint, 
lateral  ligament ;  and  external  to  the  capsule  of  the  joint,  some 
fleshy  fibres  arise  from  the  posterior  ligament.      The  tendon 
piercing  the  capsule  ends  in  fibres  which  radiate  to  be  inserted  P^?2?^ 
into  the  tibia  above  the  oblique  line  on  the  posterior  surface. 

The  muscle  lies  on  the  tibia,  and  is  covered  by  a  fascia  derived 
in  great  part  from  the  tendon  of  the  semimembranosus  muscle. 
On  it  lie  the  popliteal  vessels  and  nerve,  with  the  gastrocnemius 
and  plantaris.  Along  the  upper  border  are  the  lower  articular  Parts 
vessels  and  nerve  of  the  inner  side  of  the  knee ;  and  the  lower  ^'^"^^^  **• 
border  corresponds  with  the  attachment  of  the- soleus  on  the 
tibia.  The  origin  will  be  seen  with  the  dissection  of  the  liga- 
ments of  the  knee-joint. 

Action.  The  leg  being  free,  the  muscle  bends  the  knee-joint.  Use  with 
and  then  rotates  inwards  the  tibia.      The  foot  resting  on  the     **  ^^* 
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ground,  it  will  support  the  knee.     According  to  the  view  of 
Theile,  it  retracts  the  external  semilunar  fibro-cartilage. 

The  FLEXOR  L0N0U8  P0LUCI8  arises  below  the  soleua  firam  the 
lower  half  or  two  thirds  of  the  posterior  surface  of  the  shaft  of  the 
fibula ;  from  the  intermuscular  septum  between  it  and  the  perond 
muscles  ;  and  from  the  aponeuroaiB  over  the  tibialis.  Infeiiody 
the  tendon  of  the  muscle  enters  a  groove  in  the  astragaluay  and 
crosses  afterwards  the  sole  of  the  foot  to  its  insertion  into  the 
great  toe. 

In  part  the  muscle  is  covered  by  the  soleus  ;  but  in  pait  it  is 
superficial,  and  is  in  contact  with  the  fascia.  It  itssts  on  the 
fibula  and  the  lower  end  of  the  tibia,  and  conceals  the  peroneal 
vessels.  Along  the  inner  side  are  the  posterior  tibial  nerve  and 
vessels ;  and  contiguous  to  the  outer  margin,  but  separated  by 
the  fascia,  are  the  peronei  muscles. 

Action,  The  foot  being  unsupported,  the  flexor  bends  the  last 
phalanx  of  the  great  toe,  and  extends  then  the  ankle  :  it  may 
bend  the  second  and  third  toes  through  its  union  in  the  foot  wi^ 
the  tendon  of  the  common  flexor. 

The  foot  resting  on  the  ground,  the  muscle  raises  the  heel,  and 
moves  back  the  fibula  as  the  body  rises  from  stooping. 

The  FLEXOR  LONOUS  DiGiTORUU  (flexor  perforans)  is  attached 
to  the  posterior  surface  of  the  tibia,  extending  from  the  attach- 
ment of  the  soleus  to  about  three  inches  from  the  lower  extre- 
mity ;  and  it  takes  origin  also  from  the  aponeurosis  covering  the 
tibialis  posticus.  Its  tendon  enters  a  partition  in  the  ftTinwI^y 
ligament,  which  is  superficial  to  the  sheath  of  the  tibialis  ;  and, 
escaped  from  the  ligament,  it  divides  in  the  sole  of  the  foot  into 
tendons  for  the  four  outer  toes. 

The  muscle  is  narrow  and  pointed  posteriorly,  and  is  placed 
beneath  the  soleus ;  but  in  the  lower  half  it  is  in  contact  with 
the  fascia,  and  the  posterior  tibial  nerve  and  vessels  lie  on  it. 
The  deep  surface  rests  on  the  tibia  and  the  tibialis  posticus. 

Action.  The  muscle  bends  the  farthest  phalangeal  joints  of  the 
four  smaller  toes,  and  then  extends  the  ankle. 

If  the  toes  are  in  contact  with  the  ground,  the  flexor  helps  to 
raise  the  heel  in  walking ;  and  to  move  back  the  tibia  in  the  act 
of  rising  from  stooping. 

The  TIBLA.LI8  POSTICUS  occupies  superiorly  the  interval  between 
the  bones  of  the  leg,  but  it  crosses  over  the  tibia  inferiorly  to 
reach  the  inner  side  of  the  foot.  The  muscle  arises  from  the 
aponeurosis  separating  it  from  the  contiguous  muscles,  and  from 
all  the  interosseous  membrane,  except  about  one  inch  below ; 
from  an  impression  along  the  outer  border  of  the  tibia,  which 
reaches  from  the  head  of  the  bone  to  rather  beyond  the  lower 
attachment  of  the  flexor  longus  digitorum ;  and  from  the  adjacent 
inner  surface  of  the  shaft  of  the  fibula  as  far  as  the  lower  fifth  of 
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its  lengtli.     In  the  lower  part  of  the  leg  this  mtiBcle  is  directed  crosses  be- 
beneath  the  flexor  digitorum ;  and  its  tendon  entering  the  inner  al^^^he 
space  in  the  annular  ligament,  reaches  the  inner  side  of  the  foot  ^m* 
to  be  inserted  into  the  scaphoid  and  other  bones  (p.  734).  insertioxL 

The  tibialis  is  concealed  by  the  aponeurosis  before  mentioned,  Muscles  and 
and  is  overlapped  by  the  neighbouring  muscles ;  but  in  the  lower  ^^iJuon 
part  of  the  leg  it  is  placed  between  the  tibia  jwd  the  long  flexor  ^^  ^^ 
of  the  toes.     On  the  muscle  are  the  posterior  tibial  vessels  and 
nerve.     The  upper  part  presents  two  pointed  processes  of  attach- 
ment— that  to  the  tibia  being  the  highest — ^between  which  the 
anterior  tibial  vessels  are  directed  forwards. 

Action.  Its  action  on  the  moveable  foot  is  to  extend  the  ankle-  Use,  with 
joint  and  to  raise  and  move  inwards  the  inner  border  of  the  foot,  *°°*'*^» 
so  as  to  turn  inwards  the  sole ;  and  the  toes  being  immoveable  and  fixed : 
it  will  aid  the  muscles  of  the  calf  in  raising  the  heel  in  the  pro- 
gression of  the  body. 

In  standing,  the  muscle  can  raise  the  inner  border  of  the  foot  in  standing, 
with  the  tibialis  anticus,  so  as  to  throw  the  weight  of  the  body 
on  the  outer  edge. 

As  the  body  rises  from  stooping,  the  tibialis  draws  back  the  in  rising  up. 
bones  of  the  leg,  with  the  soleus. 

The  aponeurosis  covering  the  tibialis  is  attached  laterally  to  '^^  JJU^^* 
the  bones,  but  has  a  defined  border  inferiorly  over  the  muscle,  an  aponet^ 
By  one  surface  it  gives  origin  to  the  flexors  of  the  toes,  and  by  "^■**' 
the  other  to  the  tibialis. 

The  POSTERIOR  TIBIAL  ARTERY  is  one  of  the  branches  resulting  Posterior 
from  the  bifurcation  of  the  popliteal  trunk.     The  vessel  extends  artery, 
from  the  lower  border  of  the  popliteus  muscle  to  the  lower  part  Extent 
of  the  internal  annular  ligament  of  the  leg,  where  it  ends  in  two 
plantar  branches  for  the  sole  of  the  foot. 

At  its  origin  the  artery  lies  midway  between  the  tibia  and  Course, 
fibula,  but  as  it  approaches  the  lower  part  of  the  leg  it  gradually 
inclines  inwards ;  and  at  its  termination  it  is  placed  below  the 
tibia,  near  the  centre  of  the  hollow  between  the  heel  and  the 
inner  ankle. 

As  far  as  the  middle  of  the  leg  (in  length)  the  vessel  is  con-  Parts  cover- 
cealed  by  two  muscles  of  the  calf,  viz.,  gastrocnemius  and  soleus ;  ^^  and"^ 
but  below  that  spot,  as  it  lies  between  the  tendo  Achillis  and  the  "*^«^  ^^*^- 
inner  edge  of  the  tibia,  it  is  covered  only  by  the  integuments  and 
the  deep  fascia.     At  its  termination  it  is  placed  beneath  the 
annular  ligament.     For  the  upper  half  of  its  extent  the  arterial  Parts  be- 
trunk  lies  over  the  tibialis  posticus,  but  afterwards  on  the  flexor  '****^  **• 
digitorum,  and  on  the  lower  end  of  the  tibia  and  the  ankle-joint. 
On  the  outer  side  is  the  flexor  pollicis. 

Between  the  heel  and  the  ankle,  the  artery  lies  between  the  Beneath 
tendons  of  the  common  flexor  of  the  digits  and  special  flexor  of  u^^ient. 
the  great  toe. 


CtLtwiaolu 


■  '"Ac!;L:::!:::;,;4'i; 

lower  end  of  the  tibia 
pollicis,  to  unite  in  a 
peroneal  arteiy. 

Articular  braniAa  b 
joint,  ftod  enter  the  art 

Culaiumu  offieU  spp. 
the  leg ;  and  the  hage 
and  B<M!ompames  the  ci 
foot 

Tlie  PEBOKE4L  ABTE 

and  arises  from  that  ves 

b^inning.     It  takes  th. 

taflSS"^  "•«  *»"«  in  the  fibres 

paUd..         part  of  the  inteiweseoiw 

wards  a  branch  to  the  fi 

it  IB  directed  onwaida  ot 

fibula  and  along  the  ouh 

terminates  in  bianche. 

*eriM  tibial,  and  the  tors 

Two  companion  veins 

the  flexor  pollicis  lies  on 

BratKha.   Besides  the  . 

autritioas,  and  communic 

Mutcvlar  branches  are 


Viinmrf 


POSTEBIOE  TIBIAL  NERVE.  721 

A  communicating  offset  near  the  ankle  joint  joins  in  an  arch,  Communi- 
aa  before  mentioned,  with  a  similar  branch  of  the  posterior  tibiaL  ^*"^' 
Sometimes  there  is  a  second  arch  between  the  same  vessels. 

Peculiarities.  The  pogterior  tibicU  artery  may  be  smaller  than  usiial,  or  Siee  of 
absent     Its  place  will  be  then  supplied  in  the  foot  by  a  large  peroneal  tibial 
artery,  which  is  directed  inwards  at  the  lower  end  of  the  tibia,  and  either  ®"*°*f®*' 
joins  the  small  tibial  vessel,  or  runs  alone  to  the  sole  of  the  foot 

The  peroneal  artery  may  arise  from  the  popliteal,  or  from  the  anterior  Origiu  and 
tibial  artery.     And  its  anterior  peroneal  branch  may  take  the  place  of  the  ^^1^  ^^^T- 
anterior  tibial  artery  on  the  dorsum  of  the  foot 

A  compensating  piinciple  may  be  obeenred  amongst  the  arteries  of  the  Subetitu- 
foot  as  in  those  of  the  hand,  by  means  of  which  the  deficiency  in  one  is  tiona. 
supplied  by  an  enlarged  offset  of  another. 

The  POSTERIOR  TIBIAL  VEINS  begin  on  the  inner  side  of  the  Posterior 
foot  by  the  union  of  the  plantar  veins  :  they  ascend,  one  on  each  ^^^ 
side  of  the  artery,  and  imite  with  the  anterior  tibial  trunks  at 
the  lower  border  of  the  popliteus,  to  form  the  large  popliteal 
vein.  They  receive  the  peroneal  veins,  and  branches  correspond- 
ing with  the  offsets  of  the  artery :  branches  connect  them  also 
with  the  saphenous  veins. 

The  POSTERIOR  TIBIAL  NERVE  is  a  Continuation  of  the  internal  Posterior 
popliteal,  and  reaches,  like  the  artery,  from  the  lower  border  of  ^^^  nerve, 
the  popliteus  muscle  to  the  interval  between  the  os  calcis  and 
the  inner  malleolus.     Whilst  beneath  the  annular  ligament,  or  Extent 
somewhat  higher  than  it,  the  nerve  divides  into  the  internal  and 
external  plantar  branches  of  the  foot. 

Its  connections  with  surrounding  parts  are  the  same  as  those  and  connec- 
of  the  artery ;  but  its  position  to  the  vessel  changes,  for  it  lies  on  ^^^^ 
the  inner  side  of  the  posterior  tibial  artery  above  the  origin  of  the  Position  to 
peroneal  offset,  but  on  the  outer  side  thence  to  the  termination,  *^®  artery- 
Its  branches  are  muscular  and  cutaneous*  Branches. 

Muscular  branches  enter  the  deep  flexors,  and  arise  either  at  Muscular  to 
separate  points  along  the  trunk,  or  together  from  the  upper  part  Jj^o^^ 
of  the  nerve.     There  is  an  offset  ibr  each  of  the  muscles  except 
the  popliteus  ;  but  the  branch  for  the  tibialis  is  the  largest,  and 
that  for  the  flexor  pollicis  lies  on  the  peroneal  artery. 

A  cutaneous  nerve  of  the  soU  of  the  foot  begins  above  the  os  Cutaneous 
calcis,  and  piercing  the  internal  annular  ligament  as  two  or  more 
pieces,  ends  in  the  integuments  of  the  inner  and  under  parts  of 
the  heel ;  this  nerve  will  be  followed  to  its  termination  in  the 
dissection  of  the  foot. 

The  internal  annular  ligament  is  placed  between  the  heel  and  internal 
the  inner  ankle,  and  serves  to  confine  the  tendons  of  the  deep  ugament 
layer  of  muscles  of  the  foot  and  toes.  Attached  by  a  pointed  pail! 
to  the  internal  malleolus,  the  fibres  diverge  and  are  inserted  into 
the  OS  calcis.     One  border  (upper)  is  continuous  with  the  fiEucia  mentt.* 
of  the  leg ;  and  the  opposite  gives  attachment  to  the  abductor 
pollicis  muscle  of  the  foot. 
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Plantar  fascia.  The  special  fascia  of  the  sole  of  the  foot  is  Plantar 
of  a  pearly  white  colour  and  great  strength,  and  sends  septa  be-  '*®^^ 
tween  the  muscles.     Its  thickness  varies  in  different  parts  of  the 
foot ;    and  from  this  circumstance,  and  the  existence  of  longi- 
tudinal depressions  over  the  two  chief  intermuscular  septa,  the  Division 
fascia  is  divided  into  a  central  and  two  lateral  parts.  ^^^  P**"**' 

The  central  part,  which  is  much  the  thickest,  is  pointed  at  its  Central 
attachment  to  the  oe  calcis,  but  widens  and  becomes  thinner  as  it  ^^^'^ 
extends  forwards.     A  slight  depression,  corresponding  with  an 
intermuscular  septum,  marks  its  limit  on  each  side.     Opposite 
the  heads  of  the  metatarsal  bones  it  divides  into  five  processes,  divides 
which  send  bands  to  the  integuments  near  the  web  of  the  foot,  S^Jes^® 
and  are  then  continued  onwards  to  the  toes,  one  to  each.    Where 
the  pieces  separate  from  each  other,  the  digital  vessels  and  nerves  Arched 
and  the  lumbricales  muscles  become  superficial ;  and  transverse  fii«^  o^wJ* 
fibres  arch  over  them. 

If  one  of  the  processes  be  divided  longitudinally,  and  ita  parts  Temination 
reflected  to  the  sides,  it  will  be  seen  to  join  the  sheath  of  the  pieces, 
flexor  tendons,  and  to  be  fixed  also  on  the  sides  into  the  mar- 
gins of  the  metatarsal  bone,  and  into  the  transverse  metatarsal 
ligament. 

The  lateral  parts  of  the  fascia  are  thinner  than  the  central  inner  part 
piece.     On  the  inner  margin  of  the  foot  the  fascia  has  but  little  f^^^. 
strength,  and  is  continued  to  the  dorsum ;  but  on  the  outer  side  outer  part, 
it  is  increased  in  thickness,  and  presents  a  strong  band  between 
the  OS  calcis  and  the  projection  of  the  fifth  metatarsal  bone. 

Dissection.  To  examine  the  septa,  a  longitudinal  incision  may  Expose  the 
be  made  along  the  middle  of  the  foot  through  the  central  piece  ^^ 
of  the  fascia,  and  a  transverse  one  near  the  calcaneum.     On 
detaching  the  fascia  from  the  subjacent  flexor  brevis  digitorum, 
by  carrying  the  scalpel  from  before  backwards,  the  septal  pro- 
cesses vnll  appear  on  the  sides  of  that  muscle. 

The  inter  muscular  septa  pass  down  on  the  sides  of  the  flexor  Two  inter- 
brevis  digitorum,  and  thus  isolate  the  central  muscle  in  the  super-  ^^^ 
ficial  layer  of  the  sole  of  the  foot.     A  piece  of  feuscia  reaches 
across  the  foot  from  the  one  septum  to  the  other,  beneath  the 
short  flexor. 

The  inner  septum  lies  between  the  flexor  perforatus  and  the  ab-  Iimer 
(luctor  pollicis,  and  the  internal  plantar  nerve  and  vessels,  and 
the  tendon  of  the  flexor  pollicis  longus  pass  through  it. 

The  (mter  partition  between  the  e^ort  flexor  of  the  toes  and  and  outer, 
the  abductor  minimi  digiti,  is  pierced  by  the  digital  nerve  and 
vessels  for  the  outer  side  of  the  little  toe* 

The  superficial  transverse  ligament  crosses  the  roots  of  the  toes.  Transverse 

and  is  contained  in  the  skin  forming  the  rudimentary  web  of  the  J^J^^ 

foot.     The  band  of  fibres  is  attached  at  the  extremities  to  the 

sheath  of  the  flexor  tendons  of  the  great  and  little  toes,  and  is 
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connected  with  that  of  each  of  the  others   as  it  passes  oyer. 
Beneath  it  the  digital  nerves  and  vessels  issue. 

The  sheaths  of  the  JUxor  tendons  are  similar  to  those  of  ^ 
fingers,  though  not  so  distinct,  and  serve  to  confine  the  tendoDs 
against  the  grooved  hones.  The  sheath  is  weak  opposite  tlie 
articulations  between  the  phalanges,  but  is  strengthened  byt 
band  opposite  the  centre  of  both  the  metatarsal  and  the  niext 
phalanx.  Each  is  lubricated  by  a  synovial  membrane,  and  oon* 
tains  tendons  of  the  long  and  short  flexor  muscles. 

Dissection.  In  the  sole  of  the  foot  the  muscles  are  numerous 
and  have  been  arranged  in  four  layers.  To  prepare  the  fint 
layer  all  the  fascia  must  be  taken  away  ;  but  this  dissection  most 
be  made  with  some  care,  lest  the  digital  nerves  and  veaaeSs, 
which  become  superficial  to  the  central  muscle  towards  the  toes, 
should  be  injured. 

The  tendons  of  the  short  flexor  muscle  .are  to  be  followed  to 
the  toes,  and  one  or  more  of  the  sheaths  in  which  they  are  oob* 
tained  should  be  opened. 

First  later  of  Muscles.  In  the  layer  first  visible  are  thiee 
muscles,  viz.,  the  flexor  brevis  digitorum,  the  abductor  poUids, 
and  abductor  minimi  digiti.  The  short  flexor  of  the  toes  lies  ii 
the  centre  of  the  foot ;  and  each  of  the  others  is  in  a  line  with 
the  toe  on  which  it  acts. 

The  ABDUCTOR  POLLICIS  13  the  most  internal  of  the  muscles 
of  the  superficial  layer.  It  takes  origin  from  the  inner  part  d 
the  larger  tubercle  on  the  under  surface  of  the  os  calcis ;  firoa 
the  lower  border  of  the  internal  annular  ligament,  and  the  fibrous 
structures  on  the  inner  side  of  the  foot  as  far  as  the  scaphoid 
bone  ;  and  from  the  plantar  fascia.  In  front  the  muscle  ends  in 
a  tendon,  which  is  joine<l  by  fibres  of  the  short  flexor,  and  ii 
inserted  with  it  into  the  inner  side  of  the  base  of  the  nietataisal 
phalanx  of  the  great  toe. 

The  cutaneous  surface  of  the  muscle  is  in  contact  with  tibe 
plantar  fascia ;  *and  the  other  touches  the  tendons  of  the  tihiil 
muscles,  the  plantar  vessels  and  nerves,  and  the  tendons  of  the 
long  flexors  of  the  toes  with  the  accessorius  muscle. 

Action,  This  abductor  acts  chiefly  as  a  flexor  of  the  metatano- 
])halangeal  joint  of  the  great  toe,  but  it  will  abduct  slightly  that 
toe  from  the  others. 

The  FLEXOR  BREVIS  DIGITORUM  (flexor  perfbratus)  arises  poste- 
riorly by  a  pointed  process  from  the  inner  part  of  the  larger 
tubercle  of  the  os  calcis,  and  by  fibres  from  the  plantar  fascia  uid 
the  septa.  About  the  centre  of  the  foot  the  muscle  ends  in  four 
small  tendons,  which  are  directed  forwards  over  the  tendons  of 
the  long  flexor,  and  entering  the  sheaths  of  the  four  smaller  toes, 
are  inserted  iuto  l\ie  TDL\^'S\ft  ^^o^sxi^^.  \TL>iW  ^i^th  of  the  toe, 
the  tendon  oi  ttiis  mx^ada  U'ea  ^^  ^nsX  ^  ^iic^  ^^^^^a^tji^^u^^si^ 
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on  the  long  flexor ;  but  opposite  the  middle  of  the  metatarsal 

phalanx  it  is  slit  for  the  passage  of  the  other,  and  is  attached  by  insertion.  • 

two  processes  to  the  sides  of  the  middle  phalanx. 

The  short  flexor  of  the  toes  is  contained  in  a  sheath  of  the  Connec- 
plantar  fascia,  and  occupies  the  middle  of  the  foot     It  conceals 
the  tendon  of  the  long  flexor  of  the  toes,  the  accessory  muscle, 
and  the  external  plantar  vessels  and  nerve. 

Action,    It  bends  the  nearest  phalangeal  joint  of  the  four  Use  on  the 
smaller  toes,  like  the  flexor  sublimis  in  the  upper  limb,  and  ^ij^^^*®^ 
approximates  the  toes  at  the  same  time.     After  the  two  farther 
phalangeal  joints  are  bent  by  the  short  and  long  flexor,  the 
metatarso-phalangeal  joint  will  be  flexed  by  the  indirect  action 
of  both. 

The  ABDUCTOR  MINIMI  DIGITI  has  a  wide  origin  behind  from  Abductor  of 
the  outer  tubercle  of  the  os  calcis,  from  the  fore  part  of  the  inner  ^1**^« 
or  larger  tubercle,  and  from  the  plantar  fascia  and  the  external 
intermuscular  septum.     It  ends  anteriorly  in  a  tendon  which  is  Origin  and 
inserted  into  the  outer  side  of  the  base  of  the  metatarsal  phalanx  *»a«rtioO' 
of  the  little  toe. 

The  muscle  lies  along  the  outer  border  of  the  foot,  and  conceals  is  at  side  of 
the  flexor  accessorius,  and  the  tendon  of  the  peroneus  longus.  ***®       ' 
On  its  inner  side  are  the  external  plantar  vessels  and  nerve. 
Sometimes  a  part  of  the  muscle  is  fixed  into  the  projection  of  the 
fifth  metatarsal  bone. 

Action.  Though  it  abducts  the  little  toe  from  the  others,  as  the  Use  as 
name  signifies,  its  chief  use  is  to  bend  the  metatarso-phalangeal  *  ^^^^ 
joint. 

Dissection.  To  bring  into  view  the  second  layer  of  muscles  and  Diawct  the 
the  plantar  vessels  and  nerves,  the  muscles  already  examined  cuiar  layer, 
must  be  reflected.    Cut  through  the  flexor  brevis  at  the  os  calcis,  ^^ 
and  as  it  is  raised,  notice  a  branch  of  nerve  and  artery  to  it. 
Dividing  the  abductor  minimi  digiti  near  its  origin,  and  turning 
it  to  the  outer  side  of  the  foot,  seek  a  small  nerve  and  vessel  to 
it  close  to  the  calcaneum.     The  abductor  pollicis  can  be  drawn 
aside  if  it  is  necessary,  but  it  should  remain  uncut  till  after- 
wards. 

Next  the  internal  plantar  vessels  and  nerve  are  to  be  followed  plantar 
forwards  to  their  termination,  and  backwards  to  their  origin ;  nerves, 
and  the  external  plantar  vessels  and  nerve,  the  tendons  of  the 
long  flexors  of  the  toes,   the  accessory  muscle,  and  the  small 
lumbricales,  should  be  freed  from  fat. 

The  PLANTAR  ARTERIES  are  the  terminal  branches  of  the  poste-  Two  plantar 
rior  tibial  trunk,  and  supply  digital  offiaets  to  the  toes.     They         **' 
ore  two  in  number,  and  are  named  external  and  internal  from  inner  and 
their  relative  position  in  the  sole  of  the  foot.     Of  the  two  the  ^^  ^' 
external  is  the  larger,  and  forms  the  plantar  arch  of  arteries. 

The  internal  artery  is  commonly  inconsiderable  in  size,  and  ^^JP"*^ 
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The  internal  plantar  nerve  courses  with  its  artery  between  the  internal 
short  flexor  of  the  toes  and  the  abductor  pollicis,  and  giving  but  fhree  t^a 
few  muscular  oflsets,  divides  into  four  digital  branches  for  the  and  a  half, 
supply  of  both  sides  of  the  inner  three  toes,  and  half  the  fourth  ; 
it  resembles  thus  the  median  nerve  of  the  hand  in  the  number 
and  distribution  of  its  branches. 

Muscular  offsets  are  given  by  it  to  the  short  flexor  of  the  toes  other 
(perforatus)   and  the  abductor  pollicis ;    and  a  few  superficial  ^'"^<^^®®- 
twigs  perforate  the  fascia. 

The  four  digital  nerves  have  a  numerical  designation,  and  the  Distal 
first  is  nearest  the  inner  border  of  the  foot.     The  branch  to  the  SfvitSd^ex- 
inner  side  of  the  great  toe  is  undivided,  but  the  others  are  bifur-  cept  first ; 
cated  at  the  clefts  between  the  toes. 

Muscular  branches  are  furnished  by  these  nerves  before  they  miwcuiar 
reach  the  toes  ;  thus,  the  first  (most  internal)  supplies  the  flexor        ^  ^  '* 
brevis  pollicis  ;  the  second,  the  inner  lumbrical  muscle ;  and  the 
third,  the  next  lumbrical  muscle. 

Digital  nerves  on  the  toes.  Each  of  the  outer  three  nerves,  being  ffi^e  cn- 
divided  at  the  spot  mentioned,  supplies  the  contiguous  sides  of  and  articu- 
two  toes,  whilst  the  first  belongs  to  the  inner  side  of  the  great  ^^  offsets, 
toe ;  all  give  offsets  to  the  teguments,  and  the  cutis  beneath  the 
nail,  and  articular  filaments  are  distributed  to  the  joints  aa  in 
the  fingers. 

The  external  plantar  nerve  is  spent  chiefly  in  the  deep  muscles  External 
of  the  sole  of  the  foot,  but  it  furnishes  digital  nerves  to  both  J^'^^a^"® 
sides  of  the  little  toe,  and  the  outer  »de  of  the  next.     It  cor-  half; 
responds  in  its  distribution  with  the  idnar  nerve  in  the  hand. 

It  has  the  same  course  as  the  external  phmtar  artery,  and  has  super- 
divides  at  the  outer  margin  of  the  flexor  brevis  digitonmi  into  a  ^^^_ 
superficial  and  a  deep  portion  : — the  former  gives  origin  to  two 
digital  nerves ;  but  the  latter  accompanies  the  arch  of  the  plantar 
artery  into  the  foot,  and  will  be  dissected  afterwards. 

Whilst  the  external  plantar  nerve  is  concealed  by  the  short  Branches, 
flexor  of  the  toes,  it  gives  muscular  branches  to  the  abductor 
minimi  digiti  and  the  flexor  accessorius. 

The  digital  branches  of  the  external  plantar  nerve  are  but  two.  Two  digital 
and  resemble  those  of  the  ulnar  nerve  in  the  hand.  branches. 

One  nerve  is  undivided ;  it  is  distributed  to  the  outer  side  One  single, 
of  the  little  toe,  and  gives  branches  to  the  flexor  brevis  minimi 
digiti,  and  the  interosseous  muscles  of  the  fourth  space. 

The  other  bifurcates  at  the  cleft  between  the  outer  two  toes,  One  divided, 
and  supplies  their  collateral  surfaces  :  this  nerve  conmiunicates 
in  the  foot  with  the  last  digital  branch  of  the  internal  plantar 
nerve. 

On  the  sides  of  the  toes  the  digital  nerves  have  the  same  Distribution 
distribution  as  those  from  the  other  plantar  trunk,  and  end  like  ^^^®  others, 
them  in  a  tuft  of  fine  branches  at  the  extremity  of  the  digit. 
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Dissection.  To  complete  the  preparation  of  the  Becond  layer  of 
muscles,  the  origin  of  the  ahductor  pollids  should  be  detadied 
from  the  os  calcis,  and  the  muscle  should  be  turned  inwards. 
The  internal  plantar  nerve  and  artery,  and  the  superficial  porti<ni 
of  the  external  plantar  nerve,  are  to  be  cut  across  and  thrown 
forwards  ;  but  the  external  plantar  artery  and  the  nerve  with  it 
are  not  to  be  injured.  All  the  fat,  and  loose  tissue  and  fascia, 
are  then  to  be  taken  away  near  the  toes. 

Second  layer  op  muscles.  In  this  layer  are  the  tendons  of 
the  two  flexor  muscles  at  the  back  of  the  leg,  viz.  flexor  longus 
digitorum  and  flexor  longus  pollicis,  which  cross  one  another. 
Connected  with  the  former,  soon  after  it  enters  the  foot,  is  an 
accessory  muscular  slip ;  and  at  its  division  into  pieces  four 
slender  muscles,  named  lumbricales,  are  added  to  it. 

The  tendon  of  the  flexor  longus  digitorum,  whilst  entering 
the  foot  beneath  the  annular  ligament,  lies  on  the  internal 
lateral  ligament  of  the  ankle  joint.  In  the  foot  it  is  directed 
obliquely  towards  the  centre,  where  it  is  joined  by  the  tendon 
of  the  flexor  longus  pollicis  and  the  accessory  muscle,  and  divides 
into  tendons  for  the  four  outer  toes. 

Each  tendon  enters  the  sheath  of  the  toe  with,  and  beneath 
a  tendon  from  the  flexor  brevis.  About  the  centre  of  the  meta- 
tarsal phalanx  the  long  flexor  tendon  is  transmitted  through  the 
other,  and  passes  onwards  to  be  inserted  into  the  base  of  the 
ungual  phalanx. 

United  with  the  phalanges  of  the  toes  there  are  ligamentous 
bands  (lig.  brevia)  of  the  flexor  tendons  as  in  the  hand,  and  the 
one  fixing  the  flexor  perforans  is  provided  also  with  elastic  tissue. 
See  page  317. 

Action.  The  manner  in  which  the  toes  are  bent  by  tbis  and 
the  short  flexor  has  been  before  stated  (p.  725).  If  it  acted  by 
itself  it  would  tend  to  bring  the  toes  somewhat  backwards  and 
inwards,  in  consequence  of  its  oblique  position  in  the  foot. 

The  lumbricales  are  four  small  muscles  between  the  tendons 
of  the  flexor  longus  digitorum.  Each  arises  from  two  tendons, 
with  the  exception  of  the  most  internal,  which  is  connected  with 
the  inner  side  of  the  tendon  to  the  second  toe.  Each  is  inserted 
by  a  slip  into  the  tibial  side  of  the  base  of  the  metatarsal 
phalanx  in  the  four  outer  toes,  and  by  an  expansion  into  the 
aponeurotic  covering  on  the  dorsum  of  the  phalanx.  These 
muscles  decrease  in  size  from  the  inner  to  the  outer  side  of  the 
foot. 

Action,  These  small  muscles  assist  the  two  flexors  in  bending 
the  metatarso-phalangeal  joint  of  the  four  outer  toes,  but  before 
they  contract  the  tendon  of  the  flexor  profundus  requires  to  be 
fix^. 

The   accessorius  muscle  has  two  heads  of  origin  : — One   ia 
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mostly  tendinous,  and  is  attached  to  the  under  or  the  outer 
surface  of  the  os  calcis  and  the  ligamentum  longum  plantaB ;  the 
other  is  large  and  fleshy,  and  springs  from  the  inner  or  concave 
surface  of  the  calcaneum.  The  fibres  end  in  aponeurotic  bands,  is  joined 
which  join  the  tendon  of  the  flexor  longus  digitorum  about  the  J^^**^' 
centre  of  the  foot,  and  contribute  slips  to  the  pieces  of  that 
tendon  going  to  the  second,  third,  and  fourth  digits  (Turner). 

The  muscle  is  bifurcated  behind,  and  the  heads  of  origin  are  Connec- 
separated  by  the  long  plantar  ligament.     On  it  lie  the  external    **"** 
plantar  vessels  and  nerve,  and  the  flexor  brevis  digitorum  con- 
ceals it. 

Action,  By  means  of  its  offsets  to  the  tendons  of  certain  digits  Use  on  the 
the  muscle  assists  in  bending  those  toes.  ' 

And  from  its  position  on  the  outer  side  and  behind  the  long  on  long 
flexor  to  which  it  is  united,  it  will  oppose  the  inward  action  of  ^^^°^- 
that  muscle,  and  will  bend  the  toes  directly  back  with  the  aid  of 
the  flexor  brevis. 

The  tendon  of  the  flexor  longus  pollicis  is  deeper  in  the  insertion  of 
sole  of  the  foot  than  the  flexor  longus  digitorum  ;  to  this  last  it  flexor^i- 
is  united  by  a  strong  tendinous  process  which,  joined  by  bands  ^^• 
of  the  accessorius,   is  continued  into  the  pieces  of    the   long 
flexor  tendon  which  belong  to  the  second  and  third  toes  (Turner). 
Finally  directed  to  the  root  of  the  great  toe,  it  enters  the  digital 
sheath,  and  is  inserted  into  the  base  of  the  ungual  phalanx. 

Between  the  calcaneum  and  the  internal  malleolus  this  tendon  Connec- 
lies  in  a  groove  in  the  astragalus ;  and  in  the  foot  it  occupies  a     ^ 
groove  below  the  inner  projection  (sustentaculum  tali)  of  the 
OS  calcis,  being  enveloped  by  a  83movial  membrane. 

Action,  For  the  action  of  this  muscle  on  the  great  toe,  see  Use  on  first 
page  718. 

Through  the  slip  that  it  gives  to  the  tendons  of  the  flexor  ^^^^ 
longus  to  the  second  and  third  toes,  it  will  be  able  to  bend  those 
digits  with  the  great  toe. 

Dissection.  For  the  dissection  of  the  third  layer  of  muscles.  Direct 
the  accessorius  and  the  tendons  of  the  long  flexor  are  to  be  cut  of  muscfeJ! 
through  near  the  calcaneum,  and  turned  towards  the  toes. 
Whilst  raising  the  tendons  the  external  plantar  nerve  and  artery 
are  not  to  be  interfered  with  ;  and  two  small  nerves  to  the  out^ 
two  lumbricales  are  to  be  looked  for.  Afterwards  the  areolar 
tissue  is  to  be  taken  from  the  muscles  now  brought  into  view. 

Third  layer  of  muscles.  Only  the  short  muscles  of  the  J^^J^JdeT 
great  and  little  toes  enter  into  this  layer.  On  the  metatarsal  contdsts  of 
bone  of  the  great  toe  the  flexor  brevis  pollicis  lies,  and  external 
to  it  is  the  adductor  pollicis;  on  the  metatarsal  bone  of  the 
little  toe  is  placed  the  flexor  brevis  minimi  digiti.  Crossing 
the  heads  of  the  metatarsal  bones  is  the  transversalis  pedis 
muscle. 
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The  fleshy  mafis  between  the  adductor  pollicis  and  the  short 
flexor  of  the  little  toe  consists  of  the  interossei  muscles  of  the 
next  layer. 

The  FLEXOR  BREVis  POLLICIS  muscle  is  tendinous  and  pointed 
at  the  posterior  part,  but  bifurcated  in  front.  It  is  attached 
posteriorly  to  the  inner  border  of  the  cuboid  bone,  and  to  a 
prolongation  from  the  tendon  of  the  tibialis  posticus  to  the  enter 
two  cuneiform  bones.  Near  the  front  of  the  metatarsal  bone  of 
the  great  toe  it  divides  into  two  heads,  which  are  inserted  into 
the  sides  of  the  base  of  the  metatarsal  phalanx. 

Resting  on  the  muscle  at  one  part,  and  in  the  interval  between 
the  heads  at  another,  is  the  tendon  of  the  flexor  longus  pollicis. 
The  inner  head  joins  the  abductor,  and  the  outer  is  united  with 
the  adductor  pollicis.  A  sesamoid  bone  is  developed  in  the 
tendon  connected  with  each  head. 

Action.  By  reason  of  its  attachment  to  the  first  phalanx  it 
flexes  the  metatarso-phalangeal  joint  of  the  great  toe. 

The  ADDUCTOR  POLLICIS,  which  is  lai^r  than  the  preceding 
muscle  and  external  to  it,  arises  from  the  sheath  of  the  tendon 
of  the  peroneus  longus,  and  from  the  bases  of  the  second,  third, 
and  fourth  metatarsal  bones.  Anteriorly  the  muscle  is  united 
with  the  outer  head  of  the  short  flexor,  and  is  inserted  with  it 
into  the  base  of  the  metatarsal  phalanx  of  the  great  toe. 

To  the  inner  side  is  the  flexor  brevis ;  and  beneath  the  outer 
border  the  external  plantar  artery  and  nerve  are  directed  inwards. 

Action.  Its  first  action  will  be  to  adduct  the  great  toe  to  the 
others,  and  it  will  assist  afterwards  in  bending  tlie  metatarso- 
phalangeal joint  of  the  toe. 

The  TRANSVER8ALI8  PEDIS  is  placed  transversely  over  the 
heads  of  the  metatarsal  bones.  Its  origin  takes  place  by  fleshy 
bundles  from  the  fibrous  capsule  of  the  phalangeal  articulations 
of  the  four  outer  toes  (frequently  not  from,  the  little  toe),  and 
from  the  fascia  covering  the  interossei  muscles.  Its  in^tertion 
into  the  great  toe  is  united  with  that  of  the  adductor  pollicis. 

The  cutaneous  surface  is  covered  by  the  tendons,  and  the 
nerves  of  the  toes ;  and  the  opposite  surface  is  in  contact  with 
the  interossei  muscles  and  the  digital  vessels. 

Action.  It  will  adduct  the  great  toe  to  the  others,  and  then 
approximate  the  remaining  toes. 

The  FLEXOR  BREVIS  MINIMI  DIGITI  18  a  Small  narrow  muscle  ; 
it  lies  on  the  metatarsal  bone  of  the  little  toe,  and  resembles 
one  of  the  interossei.  Attached  to  the  metatarsal  bone,  and  to 
the  sheath  of  the  peroneus  longus  behind,  it  blends  with  the 
inferior  ligament  of  the  metatarso-phalangeal  articulation,  and  is 
inserted  with  it  into  the  base  of  the  metatarsal  phalanx  of  the 
toe,  as  well  as  by  fleshy  fibres  into  the  fore  part  of  the  meta- 
tarsal  bone. 
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Action,  Firstly  it  bends  the  metatarso-phalangeal  joint,  and  Use :  it 
nextly  it  draws  the  fore  part  of  the  fifth  metatarsal  bone  down  SdSuc^^ 
and  in. 

Dissection,  In  order  that  the  deep  vessels  and  nerves  may  be  Dissect  tbo 
seen,  the  flexor  brevis  and  adductor  pollicis  ore  to  be  cut  through  ^^n^JJ^** 
at  the  posterior  part,  and  thrown  towards  the  toes ;  but  the 
nerves  supplying  them  are  to  be  preserved.  Beneath  the  adduc- 
tor lie  the  plantar  arch,  and  the  external  plantar  nerve,  with 
their  branches  ;  and  in  the  first  interosseous  space  is  the  part  of 
the  dorsal  artery  of  the  foot  that  enters  the  sole.  All  these 
vessels  and  nerves  with  their  branches  require  carefal  cleaning. 

The  muscles  projecting  between  the  metatarsal  bones  are  the 
interossei ;  the  fascia  covering  them  should  be  removed  and 
the  intervals  between  the  several  muscles  may  be  defined. 

The  PLANTAR  ARCH  is  the  part  of  the  external  plantar  arteiy  Arch  of  the 
that  reaches  from  the  base  of  the  metatarsal  bone  of  the  little  v}^^^ 

artery. 

toe  to  the  back   of  the  first  interosseous  space :  internally  the 
arch  is  completed  by  a  communicating  branch  from  the  dorsal 
artery  of  the  foot   (p.  732).     It  is  placed  across  the  tarsal  ends  Extent  and 
of  the  metatarsal  bones,  in  contact  with  the  interossei,  but  imder  coMectiona 
the  adductor  pollicis,  to  which  it  gives  many  branches, — lying  cles. 
between  the  third  and  fourth  layers  of  muscles  in  the  foot. 

YenaB  comites  lie  on  the  sides  of  the  artery,  and  the  external  veins  and 
plantar  nerve  accompanies  that  vessel.  nerve. 

From  the  front  or  convexity  of  the  arch  the  digital  branches  Branches, 
are  supplied,  and  &om  the  opposite  side  small  nutritive  branches 
arise. 

Three  small  arteries,  the  posterior  perforating,  are  given  off  Posterior 
from  the  under  part :    these  pass  to  the  dorsum  of  the  foot  P«>^orating. 
through  the  three  outer  intermetatarsal  spaces,  and  anastomose 
with  the  interosseous  branches  of  the  anterior  tibial  artery. 

The  digital  branches  are  four  in  nimiber,^and  supply  both  Digital 
sides  of  the  three  outer  toes,  and  half  of  the  next.     One  to  the  three  tSs*" 
outer  side  of  the  little  toe  is  single ;  but  the  others  lie  over  »"d  a  hau*. 
the  interossei  in  the  outer  three  metatarsal  spaces,  but  beneath 
the  transversalis  pedis,  and  bifurcate  in  front  to  supply  the 
contiguous  sides  of  two  toes. 

Whilst  they  are  placed  on  the  interossei  they  give  fine  offsets  Muscular 
to  those  muscles  and  the  transversalis  pedis ;  and  at  the  point  of  ^ 
division  they  send  small  communicating  branches — anterior  per-  anterior 
f orating,  to  join  the  interosseous  arteries  on  the  dorsum  of  the  SSS^t?**'** 
foot. 

The  first  digital  runs  on  the  outer  side  of  the  little  toe,  sup-  First, 
plying  the  flexor  brevis  minimi   digiti,  and  distributes  small 
arteries  to  the  teguments  of  the  outer  border  of  the  foot. 

The  second  belongs  to  the  sides  of  the  fifth  and  fourth  toes,  Second, 
and  furnishes  a  branch  to  the  inner  lumbrical  muscle. 
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The  third  is  dlBtributed  to  the  contigaons  Bides  of  the  fourth 
and  third  toes,  and  emits  a  branch  to  the  third  lumbricalis. 

The  fourthy  or  most  internal,  corresponds  with  the  second 
interosseous  space,  and  ends  like  the  others  on  the  third  and 
second  digits  ;  it  may  assist  in  supplying  the  third  lumbricalia. 

On  the  sides  of  the  toes  the  disposition  of  the  arteries  is  like 
that  in  the  hand.  They  extend  to  the  last  phalanx,  where  they 
unite  in  an  arch,  and  give  offsets  to  the  sides  and  ball  of 
the  toe  ;  and  the  artery  on  the  second  digit  anastomoses  with  a 
branch  from  the  anterior  tibial  artery.  Near  the  front  of  both 
the  metatarsal  and  the  next  phalanx,  they  form  anastomotic 
loops  beneath  the  flexor  tendons,  from  which  the  phalangeal 
articulations  are  supplied. 

The  DORSAL  ARTERT  OF  THE  FOOT  enters  the  sole  at  the  pos- 
terior part  of  the  first  (inner)  intermetatarsal  space,  and  ends  by 
inosculating  with  the  plantar  arch.  By  a  large  digital  artery 
it  furnishes  branches  to  both  sides  of  the  great  toe  and  half  the 
next,  in  the  same  manner  as  the  radial  artery  in  the  hand  is  dis- 
tributed to  one  digit  and  a  half. 

The  digital  branch  (art.  magna  poUicis)  extends  to  the  front 
of  the  first  interosseous  space,  and  divides  into  collateral  branches 
for  the  contiguous  sides  of  the  great  toe  and  the  next ;  and  near 
the  head  of  the  metatarsal  bone  it  sends  inwards,  beneath  the 
flexor  muscles,  a  digital  branch  for  the  inner  side  of  the 
great  toe. 

These  arteries  have  the  same  arrangement  along  the  toes  as 
the  other  digital  branches  ;  and  that  to  the  second  digit  anasto- 
moses with  a  branch  of  the  plantar  arch. 

External  plantar  nerve.  The  d^ep  branch  of  this  nerve 
accompanies  the  arch  of  the  artery,  and  ends  internally  in  the 
adductor  pollicis.  It  furnishes  branches  to  all  the  iiiteroseei, 
one  or  both  in  the  external  space  excepted  ;  to  the  transTersalis 
pedis ;  and  to  the  external  two  lumbrical  muscles. 

This  part  of  the  nerve  corresponds  very  closely  with  the  deep 
or  terminal  portion  of  the  ulnar  nerve  in  the  hand. 

Dissection.  It  will  be  needful  to  remove  the  transversalis 
pedis  muscle,  to  see  a  ligamentous  band  across  the  heads  of  the 
metatarsal  bones. 

The  transverse  metatarsal  ligament  is  a  strong  fibrous  band, 
like  that  in  the  hand  (p.  321),  which  connects  together  the 
anterior  extremities  of  all  the  metatarsal  bones.  A  thin  fascia 
covering  the  interossei  muscles  is  connected  to  its  hinder  part. 
It  is  concealed  by  the  transversalis  pedis,  and  by  the  tendons, 
vessels,  and  nerves  of  the  toes. 

Dissection.  To  complete  the  dissection  of  the  last  layer  of 
muscles,  the  flexor  brevis  minimi  digit!  may  be  detached  and 
thrown  forwards.     Dividing  then  the  metatarsal  ligament  be- 
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twees  the  bones,  the  knife  is  to  be  carried  directly  backwaids 
for  a  ahoTt  distance  in  tbe  centre  of  each  intcTosseoua  space 
except  the  fiist,  in  order  that  the  two  interoxaei  muscleg  may  be 
separated  from  each  other.  All  the  interossei  are  viaible  in  the 
Bole  of  the  foot. 

The  fascia  coveting  the  muscles  should  be  taken  awaj ;  and 
the  branches  of  the  external  plantar  nerve  to  them  should  be 
dissected 'out. 

Fourth  later  of  mobcles.  In  the  fourth  ,and  last  layer  of  Fourth 
the  foot  are  cont^ed  the  interossei  muscles,  and  the  tendons  ^^^J^ 
of  the  tibisJis  posticus  and  peroneus  longus. 

The  INTEROB3EI  HDscLBS  Bxe  utuate  in  the  intervals  between  inumairi, 
the  metatarssl   bones.     They   consist  of  two   sets,   plantar  and  "" 


Fig.  lis." 


Fig.  120.  t 


dorsal,  like  the  interossei  in  the  hand.     Seven  in  unmber,  there  pUntir  an 
are  three  plantar  and  four  dorsal ;  and  two  are  found  in  each  °°™^ 
space,  except  the  innermost. 

The  plantar  inierouei   belong  to  the  three  onter  metatarsal  Huh  piu 
bones  (lig.  119),  and  are  slender  fleshy  slips.     They  orw  from  JSi»toSii' 
the  under  and  inner  surfaces  of  those  bones ;  and  are  imertmi 
partly  into  the  tibial  side  of  the  base  of  the  metatarsal  phalanx 

*  The  pl&ntar  iDterosseoni  muscles  of  the  foot — the  figures  refer  to  the 
tbre«  rnusctes. 

f  The  four  donsl  iaterotMi  muiclea  srs  Indicated  b;  th«  Ggni^ti 
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of  the  same  toes,  and  partly  by  an  expansion  from  each  to  the 
extensor  tendon  on  the  dorsum  of  the  phalanx.  These  mnsdes 
are  smaller  than  the  dorsal,  and  are  placed  more  in  the  sole  of 
the  foot. 

Use,  By  their  action  they  approximate  the  three  outer  to  the 
second  toe. 

The  dorsal  interossei,  one  in  each  space,  arise  from,  the  lateral 
surfaces  of  the  two  bones  between  which  they  lie  ^  and  are 
inserted  like  the  others  into  the  side  and  on  the  dorsum  of 
the  metatarsal  phalanx  of  certain  toes : — Thus,  the  inner  two 
muscles  are  attached  to  the  second  toe,  one  to  each  side ;  the 
next  to  the  outer  side  of  the  third  toe ;  and  the  remaining  one 
to  the  outer  side  of  the  fourth  toe. 

The  interossei  are  crossed  by  the  external  plantar  artery  and 
nerve  and  their  branches,  and  lie  beneath  the  transversalis  pedis 
and  the  metatarsal  ligament.  The  posterior  perforating  arteries 
pierce  the  hinder  extremities  of  the  dorsal  set ;  these  lust  will  be 
partly  seen  on  the  dorsum  of  the  foot. 

Action.  The  dorsal  muscles  act  as  abductors  from  the  middle 
line  of  the  second  digit : — the  outer  two  muscles  will  draw  their 
respective  toes  from  that  digit;  and  the  two  connected  with 
the  second  toe  will  move  it  to  the  right  or  the  left  of  the  line 
referred  to. 

Dissection,  Following  the  tendon  of  the  tibialis  posticus  muscle 
from  its  position  behind  the  inner  malleolus  to  its  insertion  into 
the  sciiphoid  bone,  trace  the  numerous  processes  that  it  sends 
forwards  and  outwards.  Open  also  the  fibrous  sheath  of  the 
tendon  of  the  peroneus  longus,  which  crosses  from  the  outer  to 
the  inner  side  of  the  foot. 

The  tendon  of  the  tibialis  posticus  is  continued  forwards 
over  the  internal  lateral  ligament  of  the  ankle  joint,  and  over 
the  articulation  between  the  astragalus  and  the  os  scaphoides, 
to  be  inserted  into  the  prominence  of  the  latter  bone.  From  its 
insertion  processes  are  continued  to  many  of  the  other  bones  of 
the  foot. 

One  is  directed  backwards  to  the  margin  of  the  groove  in  the 
OS  calcis  for  the  tendon  of  the  flexor  longus  pollicis.  Two  offsets 
are  directed  forwards  : — one  is  prolonged  to  the  internal  cimei- 
form  bone;  the  other,  much  the  largest,  is  attached  to  the 
middle  and  outer  cimeiform,  to  the  os  cuboides,  and  to  the  bases 
of  the  second,  third,  and  fourth  metatarsal  bones.  In  other 
words  bands  are  fixed  into  all  the  tarsal  bones  except  one  (astra- 
galus) ;  and  into  all  the  metatarsal  bones  except  two  (first 
and  fifth). 

Where  the  tendon  is  placed  beneath  the  articulation  of  the 
astragidus,  it  contains  a  sesamoid  bone,  or  fibro-cartilage. 

The  tendon  of  the  PER029EUS  lonqus  muscle  winds  roond 
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the  cuboid  bone,  and  placed  in  the  groove  on  the  under  surface,  peroneus 
is  continued  inwards  to  be  inserted  into  the  internal  cuneiform  ^°"*«***- 
bone,  and  the  base  of  the  metatarsal  bone  of  the  great  toe ;  and 
sometimes  by  a  slip  into  the  base  of  the  second  metatarsal  bone. 

In  the  sole  of  the  foot  (fig.  119),  it  is  contained  in  a  sheath  Connec- 
which  is  covered,  towards  the  outer  part,  by  the  fibres  of  the  ****^* 
long  plantar  ligament  prolonged  to  the  tarsal  ends  of  the  third 
and  fourth  metatarsal  bones;    but  internally  only  by  areolar 
tissue.     A  separate  synovial  membrane  lubricates  the  sheath. 

Where  the  tendon  turns  round  the  cuboid  bone  it  is  thickened, 
and  contains  fibro-cartilage  or  a  sesamoid  bone. 


.1 


Section  VI. 

THE  FRONT  OF  THE  LEG. 

Position,  The  limb  is  to  be  raised  to  a  convenient  height  by  Position  of 
blocks  beneath  the  knee,  and  the  foot  is  to  be  extended  in  ^®  ^^^' 
ordei  that  the  muscles  on  the  front  of  the  leg  may  be  put  on  the 
stretch. 

Dissection,  To  enable  the  dissector  to  raise  the  skin  from  the  Raise  the 
leg  and  foot,  one  incision  should  be  made  along  the  middle  * 
line  from  the  knee  to  the  toes,  and  this  should  be  intersected  by 
cross  cuts  at  the  ankle  and  the  web  of  the  foot. 

After  the  flaps  of  skin  are  reflected,  the  cutaneous  vessels  and  Seek  the 
nerves  are  to  be  looked  for  (fig.  121).     At  the  inner  part  of  ^eJ^S' 
the  leg  are  some  filaments  from  the  great  saphenous  nerve  ;  and  the  leg ; 
at  the  outer  side  others,  still  smaller,  from  the  cutaneous  rami- 
fications of  the  external  popliteal  nerve.     Perforating  the  fascia 
in  the  lower  third,  on  the  anterior  aspect,  is  the  musculo-cuta- 
neous  nerve,  whose  branches  should  be  pursued  to  the  toes. 

On  the  dorsum  of  the  foot  is  a  venous  arch,  which  ends  at  on  the  foot 
the  sides  in  the  saphenous  veins.  On  the  outer  side  is  the  and  ne^l** 
external  saphenous  nerve ;  and  about  the  middle  of  the  instep 
the  internal  saphenous  nerve  ends.  In  the  interval  between  the 
great  toe  and  the  next  is  the  cutaneous  part  of  the  anterior 
tibial  nerve.  The  digital  nerves  should  be  traced  to  the  ends  of 
the  toes  by  removing  the  integuments. 

After  the  several  vessels  and  nerves  are  dissected,  the  fat  is  to  Clean  the 
be  taken  away,  in  order  that  the  fascia  may  be  seen. 

The  venous  arch  on  the  dorsum  of  the  foot  has  its  convexity  Cutaneous 
turned  forwards,  and  receives  digital  branches  from  the  toes ;  at  ^®^*"- 
its  concavity  it  is  joined  by  small  veins  from  the  instep.     Inter- 
nally and  externally  it  unites  with  the  saphenous  veins. 
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The  eoctemal  saphenow  nerve  comes  from  the  back  of  the  leg  External 
below  the  outer  ankle,  and  is  continued  along  the  foot  to  the  ■•P*^®"^"*- 
outaide  of  the  little  toe ;  all  the  outer  margin  of  the  foot  receivefl 
nerves  from  it,  and  the  offsets  to  the  sole  are  larger  than  those 
to  the  dorsum.     OccasionaUy  it  supplies  both  sides  of  the  little 
toe  and  part  of  the  next,  or  even  more  digits. 

Internal  saphenous  nerve.    A  part  of  this  nerve  is  continued  intornal 
along  the  vein  of  the  same  name  to  the  middle  of  the  instep  "^  *^°^"^ 
where  it  ramifies  in  the  integuments,  and  some  branches  pass 
through  the  deep  fascia  to  end  in  the  tarsus. 

The  fascia  of  the  front  of  the  leg  is  thickest  near  the  knee  joint,  Deep  fancia 
where  it  gives  origin  to  muscles.      It  is  fixed  internally  and  °'  ^'^^  ^®^  • 
externally  into  the  tibia  and  fibula.      Intermuscular  septa  are  attacb- 
prolonged  from  the  deep  surface ;  and  one  of  these,  which  is  ^^'^^  • 
attached  to  the  fibula,  separates  the  muscles  on  the  front  from 
those  on  the  outer  side  of  the  leg.     Superiorly  the  fascia  is  con- 
nected to  the  heads  of  the  leg  bones,  but  inferiorly  it  is  continued 
to  the  dorsum  of  the  -foot 

Above  and  below  the  ankle  joint  it  is  strengthened  by  some  transvene 
transverse  fibres,  and  gives  origin  to  the  two  parts  of  the  anterior  ^JJ.**  *^* 
annular  ligament ;   and  below  the  end  of  the  fibula  it  forma 
another  band,  the  external  annular  ligament. 

Dissection.  The  fascia  is  to  be  removed  from  the  leg  and  the  Take  away 
dorsum  of  the  foot,  but  the  thickened  band  of  the  annuBir  liga-     *  ""^^ 
ment  above  and  below  the  end  of  the  tibia  is  to  be  left.     In 
separating  the  fascia  from  the  subjacent  muscles,  let  the  edge  of 
the  scalpel  be  directed  upwards. 

In  like  manner  the  fascia  may  be  taken  from  the  peronei  Leave  iiga- 
muscles  on  the  outside  of  the  fibula,  but  without  destroying  the  u^.*" 
band  (external  annular  ligament)  below  that  bone. 

On  the  dorsum  of  the  foot  the  dorsal  vessels  with  their  nerve  Clean 
are  to  be  dissected,  and  the  tendons  of  the  short  and  long  ex-  y^^. 
tensors  of  the  toes  are  to  be  traced  to  the  ends  of  the  digits.     In 
the  leg  the  anterior  tibial  nerve  and  vessels  are  to  be  followed 
from  the  dorsum  into  their  intermuscular  Bpace,  and  are  to  be 
then  cleaned. 

The  anterior  annula/r  ligamefnJt  consists  of  two  parts,  upper  and  ^"*2|°r 
L)wer,  which  confine  the  muscles  in  their  position : — ^the  former  ligament ; 
serving  to  bind  their  fleshy  parts  to  the  bones  of  the  leg,  and 
the  latter  to  keep  down  the  tendons  on  the  dorsimi  of  the 
foot. 

The  upper  part,  above  the  level  of  the  ankle-joint,  is  attached  iti  upper 
laterally  to  the  bones  of  the  1^ ;  it  possesses  a  separate  sheath 
with  83movial  membrane  for  the  tibialis  anticus. 

The  lower  part  is  situate  in  front  of  the  tarsal  bones.     It  is  and  lower 
inserted  externally  by  a  narrow  part  into  the  upper  surface  of  P*^* 
the  OS  calcis,  in  front  of  the  interosseous  ligament ;  and  inter- 
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nally,  where  it  is  thin  and  widened,  into  the  plantar  fascia  and 
the  inner  malleolus. 

In  this  part  of  the  ligament  there  are  three  sheaths : — the 
inner  one  for  the  tibialis  anticus ;  the  next  for  the  extensor 
pollicis;  and  the  outer  one  for  the  extensor  longus  digitonuu 
and  peroneus  tertius.  Separate  synovial  membranes  line  the 
sheaths. 

The  external  annular  ligament  is  placed  below  the  fibula,  and 
is  attached  on  the  one  side  to  the  outer  malleolus,  and  on  the 
other  to  the  outer  surface  of  the  os  calcis.  Its  lower  edge  is 
connected  by  fibrous  tissue  to  the  sheaths  of  the  peronei  miiKles 
on  the  outer  side  of  the  os  calcis. 

It  contains  the  two  lateral  peronei  muscles  in  one  compart- 
ment ;  and  this  is  lined  by  a  synovial  membrane  which  sendi 
two  processes  below  into  the  sheaths  of  the  peronei  muscles. 

The  MUSCLES  ON  THE  FRONT  OF  THE  LEO  are  three  in  number. 
The  large  muscle  next  the  tibia  is  the  tibialis  anticus,  and  that 
next  the  fibula,  the  extensor  longus  digitorum ;  whilst  a  small 
muscle,  apparently  the  lower  part  of  the  last,  with  a  separate 
tendon  to  the  fifth  metatarsal  bone,  is  the  peroneus  tertius.  The 
muscle  between  the  tibialis  and  extensor  digitorum,  in  the  lower 
half  of  the  leg,  is  the  extensor  pollicis. 

On  the  dorsum  of  the  foot  only  one  muscle  appears,  the  ex- 
tensor T)revis  digitorum. 

The  TIBIALIS  ANTICUS  reaches  the  tarsus :  it  is  thick  and 
fleshy  in  the  upper,  but  tendinous  in  the  lower  part  of  the  leg. 
It  arises  from  the  outer  tuberosity  and  the  upper  half  or  more 
of  the  tibia ;  from  the  contiguous  part  of  the  interosseous  liga- 
ment ;  and  from  the  fascia  of  the  leg  and  the  intermuscular 
septum  between  it  and  the  next  muscle.  Its  tendon  begins 
below  the  middle  of  the  leg,  and  passes  through  the  innermost 
compartments  in  the  pieces  of  the  annular  ligament  to  be  inserted 
into  the  inner  surface  of  the  internal  cuneiform  bone,  and  by  a 
small  process  into  the  metatarsal  bone  of  the  great  toe. 

The  muscle  is  subaponeurotic.  It  lies  at  first  outside  the 
tibia,  resting  on  the  interosseous  membrane,  but  it  is  then  placed 
successively  over  the  end  of  the  tibia,  the  ankle  joint,  and  the 
inner  line  of  the  tarsal  bones.  The  outer  border  touches  the 
extensor  muscles  of  the  toes,  and  conceals  the  anterior  tibial 
vessels. 

Action,  Supposing  the  foot  not  fixed,  the  tibialis  bends  the 
ankle,  moves  the  great  toe  towards  the  middle  line  of  the  body, 
and  raises  the  inner  border  of  the  foot. 

If  the  foot  is  supported  it  can  lift  the  inner  border  from  the 
ground  with  the  tibialis  posticus,  and  support  the  foot  on  the 
outer  edge. 

If  the  tibia  is  slanting  backwards,  as  when  the  advanced  limb 
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reaches  the  ground  in  walking,  it  can  bring  forwards  and  make 
steady  that  bone. 

The    EXTENSOR    PROPRIUS    P0LLICI8    is    deeply    placed    at    its  Extensor 

origin   between   the  former  muscle   and   the   extensor  longus  P**^°^ 

digitorum,  but  its  tendon  becomes  superficial  on  the  dorsum  of 

the  foot.     The  muscle  arises  from  the  middle  three-fifths  of  the 

narrow  anterior  part  of  the  inner  surface  of  the  fibula,  and  from  attached  to 

the  interosseous  ligament  for  the  same  distance.     At  the  ankle  *^^^> 

it  ends  in  a  tendon,  which  comes  to  the  surface  through  a  sheath 

in  the  lower  part  of  the  annular  ligament,  and  continues  over  »nd  irreat 

the  inner  part  of  the  tarsus  to  be  inserted  into  the  base  of  the 

last  phalanx  of  the  great  toe. 

The  anterior  tibial  vessels  lie  to  the  inner  side  of  the  muscle  it  crwsea 
as  low  as  the  sheath  in  the  ligament,  but  afterwards  to  the  outer     *  ^'"^  * 
side  of  its  tendon,  so  that  they  are  crossed  by  it  beneath  the 
ligament. 

Action,  It  straightens  the  great  toe  by  extending  the  phalan-  Use  on  great    ,. 
geal  joints,  and  afterwards  bends  the  ankle.  ' 

When  the  foot  is  fixed  on  the  ground  and  the  tibia  slants  on  tibia, 
backwards,  the  muscle  draws  forwards  that  bone. 

The   EXTENSOR    LONGOS    DIGITORDM  (fig.  122),  like  the  tibial  Extensor 

muscle,  is  fleshy  in  the  leg  and  tendinous  on  the  foot.     Its  origin  "°*^' 
is  from  the  external  tuberosity  of  the  tibia ;  from  the  head  and  arises  from 
three-fourths  of  the  narrow  part  of  the  inner  surface  of  the  fibula ;  ' 

from  a  small  part  (about  an  inch  above)  of  the  interosseous 
membrane ;  and  from  the  fascia  of  the  leg  and  the  intermuscular 
septum  on  each  side.  The  tendon  enters  its  sheath  in  the 
annular  ligament  with  the  peroneus  tertius,  and  divides  into 
four  pieces.  Below  the  ligament  these  tendons  are  continued  to  jn«orfred 
the  four  outer  toes,  and  are  inserted  into  the  middle  and  ungual  outer  toes, 
phalanges. 

On  the  phalanges  of  the  toes  the  tendons  have  the  same  Arrange- 
arrangemeut  as  in  the  hand.     For  instance,  on  the  metatarsal  ^e^tendono 
phalanx  the  tendons  of  the  long  and  short  extensor  join  with  on  the  toes, 
prolongations  from  the  interossei  and  lumbricales  to  form  an 
aponeurosis ;  but  on  the  little  toe  there  is  not  any  tendon  from 
the  short  extensor  in  the  expansion.     At  the  further  end  of  this 
phalanx  the  aponeurosis  is  divided  into  three  parts — a  central 
and  two  lateral ;  the  central  piece  is  inserted  into  the  base  of 
the  middle  phalanx,  while  the  lateral  unite  at  the  front  of  the 
middle,  and  are  fixed  into  the  ungual  phalanx. 

In  the  leg  the  muscle  is  placed  between  the  peroneus  on  the  Connection* 
one  side,  and  the  tibialis  anticus  and  extensor  proprius  pollicis  musde. 
on  the  other.     It  lies  on  the  fibula,  the  lower  end  of  the  tibia, 
and  the  ankle  joint.     On  the  foot  the  tendons  rest  on  the  ex- 
tensor brevis  digitorum ;  and  the  vessels  and  nerve  of  this  part 
are  internal  to  them. 
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Action,  The  muscle  extends  the  joints  of  the  four  onter  ton 
from  root  to  tip,  as  in  the  fingers ;  and  still  acting,  bends  the 
ankle  joint. 

If  the  tibia  is  inclined  back,  as  when  the  foot  leaches  the 
ground  in  walking,  it  will  be  moved  forwards  by  this  and  the 
other  muscles  on  the  front  of  the  leg. 

The  penmevs  tertius  is  situate  below  the  extensor  longos 
digitorum,  from  which  it  is  seldom  separate  at  its  origin.  It 
arises  from  the  lower  fourth  of  the  narrow  part  of  the  insux 
surface  of  the  fibula,  from  the  lower  end  of  the  interosseous 
ligament,  and  from  the  intermuscular  septum  between  it  and 
the  peroneus  brevis  muscle.  And  it  is  interted  by  a  tendon  into 
the  upper  surface  of  the  metatarsal  bone  of  the  little  toe  near 
the  tarsal  end. 

This  muscle  has  the  same  connections  in  the  leg  as  the  lower 
port  of  the  long  extensor,  and  is  contained  in  the  same  space  in 
the  annular  ligament. 

Action,  This  muscle  assists  the  tibialis  in  bending  the  ankk, 
and  in  drawing  forwards  the  tibia  in  the  leg  advanced  to  make 
a  step  in  walking. 

The  ANTERIOR  TIBIAL  ARTERY  extends  from  the  bifurcati(« 
of  the  popliteal  trunk  to  the  front  of  the  ankle  joint.  At  thi^ 
spot  it  loses  the  name  tibial,  and  is  called  the  dorsal  artery  of 
the  foot. 

The  course  of  the  artery  is  forwards  through  the  aperture  in 
the  upper  part  of  the  interosseous  membrane,  and  tben  alcHig 
the  front  of  that  membrane  and  the  tibia  to  the  foot.  A  line 
from  the  inner  side  of  the  head  of  the  fibula  to  the  centre  of  the 
ankle  will  mark  the  position  of  the  vesseL 

For  a  short  distance  (about  two  inches)  the  artery  lies  between 
the  tibialis  anticus  and  the  extensor  longus  digitorum  ;  and  it  is 
placed  afterwards  between  the  tibial  muscle  and  the  extensor 
proprius  pollicis,  but  towards  the  lower  end  of  the  vessel  the 
last  muscle  becomes  superficial,  and  crosses  to  the  inner  side. 
The  artery  rests  on  the  interosseous  membrane  in  two  thirds  of 
its  extent,  and  is  overlapped  by  the  fleshy  bellies  of  the  con- 
tiguous muscles,  so  that  it  is  at  some  depth  from  the  surface ; 
but  it  is  placed  in  front  of  the  tibia  and  the  ankle  joint  in  the 
lower  third,  and  is  comparatively  superficial,  for  it  there  lies 
between  the  tendons  of  the  muscles. 

VenoB  comites  entwine  around  the  artery,  covering  it  veiy 
closely  with  cross  branches  on  the  upper  part.  The  anterior 
tibial  nerve  approaches  the  tibial  vessels  about  the  middle  third 
of  the  leg,  and  continues  with  them,  crossing  once  or  twice. 
At  the  lower  end  of  the  artery  the  nerve  lies  on  the  outer 
side. 

Branches,  In  the  leg  the  anterior  tibial  artery  furnishes  mostly 


AHTEEIOE  TIBIAL  ABTBET. 


mmeular  offaets,  but  near  the  knee  and  ankle  jointa  other  named  Muscuki. 
branches  take  origin. 


Cutaruoiu  braneha  aiiee  at  intervals ;  and  the  largest  aceom-  Coiuitoui. 

*  Anterior  tibial  veaselB  and  mnlclM  (from  Quud'b  Atteriei).  —  1 

riliialis  nDtifus  muscle.  2.  EitcDSor  poUicii  mi  eiteiuar  lougUB  digi- 
orum  drawn  uide.  3.  Put  of  the  ulterior  uiDiilar  tigunent,  i.  Ante' 
ior  tibial  arter? :  the  nerve  oDlaide  it  it  the  anterior  tiluaL 


742 


DISSECTION  OF  THE  LEG. 


Recurrent. 


MaUeoUr, 

inner 
and  outer. 

Articular. 


Dorsal 
artery. 

Extent  and 
course. 


Connec- 
tiuns. 


Position  of 
veins  and 
nerve. 

Branches. 


Tarsal. 


Metatarsal, 


which  gives 

interus- 

soous, 


panies  the  mosculo-cutaneouB  nerve,  and  supplies  the  contignoni 
muscles. 

A  recurrent  branch  leaves  the  trunk  as  soon  as  this  apptsa 
above  the  interosseous  membrane,  and  ascends  in  the  tibialis 
anticus  muscle  to  the  knee  joint.  On  the  joint  it  anastomoses 
with  the  other  articular  arteries. 

Malleolar  arteries  (internal  and  external)  arise  near  the  anUe 
joint,  and,  as  their  name  expresses,  are  diBtributed  over  the  ends 
of  the  tibia  and  fibula.  The  internal  is  the  least  r^^olar  in  fliie 
and  origin ;  the  external  anastomoses  with  the  anterior  peroneal 
artery. 

Some  small  articular  branches  are  supplied  from  the  lower  end 
of  the  artery  to  the  ankle  joint. 

The  DORSAL  ARTERY  of  the  foot  is  the  continuation  of  tht 
anterior  tibial,  and  extends  from  the  front  of  the  ankle  joint  to 
the  posterior  part  of  the  first  interosseous  space.  At  this  interval 
it  passes  downwards  between  the  heads  of  the  interosseous  muscle, 
to  end  in  the  sole  as  before  described  (p.  732). 

The  artery  is  supported  by  the  inner  row  of  the  tarsus,  vii, 
the  astragalus,  and  the  scaphoid  and  cuneiform  bones  ;  and  it  h 
covered  by  the  integuments  and  the  deep  fascia,  and  by  the 
inner  piece  of  the  extensor  brevis  muscle.  The  tendon  of  th« 
extensor  pollicis  lies  on  the  inner  side,  and  that  of  the  extensor 
longus  digitorum  on  the  outer  side,  but  neither  is  near  the 
vessel. 

The  veins  have  the  same  position  with  respect  to  the  artery 
as  in  the  leg ;  and  the  nerve  is  external  to  it. 

Branches.  Offsets  are  given  to  the  bones  and  the  ligaments  of 
the  foot :  those  from  the  outer  side  of  the  vessel  have  received 
the  names  tarsal  and  metatarsal  from  their  distribution.  A 
small  interosseous  branch  is  furnished  to  the  first  intennetatanal 
space. 

The  tarsal  branch  arises  opposite  the  scaphoid  bone,  and  niM 
beneath  the  extensor  brevis  digitorum  to  the  outer  side  of  the 
foot,  where  it;  divides  into  twigs  that  inosculate  with  the  meta- 
tarsal, plantar,  and  anterior  peroneal  arteries  :  it  supplies  o£fset$ 
to  the  extensor  muscle  beneath  which  it  lies. 

The  TnetatarscU  branch  takes  an  arched  course  to  the  outer  paiC 
of  the  foot,  near  the  base  of  the  metatarsal  bones  and  beneath 
the  extensor  muscle,  and  its  terminal  branches  anastomose  with 
the  external  plantar  and  tarsal  arteries. 

From  the  convexity  of  the  arch  of  the  metatarsal  branch, 
which  is  turned  forwards,  three  dorsal  interosseous  arteries  are 
furnished  to  the  three  outer  intermetatarsal  spaces ;  and  the  outer 
of  these  sends  a  branch  to  the  outer  side  of  the  little  toe  :  they 
supply  the  interossei  muscles,  and  divide  at  the  cleft  of  the  toes 
into  two  dorsal  digital  branches. 
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At  the  fore  part  of  the  space  each  interosseous  artery  joins  a  and  per- 
digital  artery  in  the  sole  of  the  foot  by  means  of  the  anterior  per-  ^^    *' 
f orating  branch ;  and  from  the  beginning  of  each  a  small  branch, 
posterior  perforaiingy  descends  to  the  plantar  arch. 

The  first  interosseous  branch  (arteria  dorsalis  pollicis  pedis)  Piwt  inter- 
arises  from  the  trunk  of  the  artery  as  this  is  about  to  leave  the  ***^ 
dorsum  of  the  foot ;  it  extends  forwards  in  the  space  between  the 
first  two  toes,  giving  offsets  to  it,  and  is  distributed  by  dorsal 
digital  pieces  like  the  other  interosseous  offiBets  of  the  metatarsal 
branch. 

The  ANTERIOR  TIBIAL  VEINS  have  the  same  extent  and  con-  Anterior 
nections  as  the  artery  they  accompany.     They  take  their  usual  ^*     * 

position  along  the  artery,  one  on  each  side,  and  form  loops 
around  it  by  cross  branches;  they  end  in  the  popliteal  vein. 
The  branches  they  receive  correspond  with  those  of  the  artery ; 
and  they  communicate  with  the  internal  saphenous  vein. 

Peculiarities  in  size.  The  anterior  tibial  may  be  small,  or  eren  wantiiig,  Varietiei  in 
in  which  case  the  place  of  its  diminished  or  deficient  jmu^  will  be  suppli^  anterior 
by  the  posterior  tibial  or  the  peroneal  artery.  tibial 

Position.  On  the  dorsum  of  the  foot  the  artery  is  often  removed  farther 
outwards  than  the  line  from  the  centre  of  the  ankle  to  the  posterior  part 
of  the  first  interosseous  space. 

Substitution.  The  place  of  the  dorsal  artery  of  the  foot  may  be  taken  by  and  dorsal 
a  large  anterior  peroneal  artery.  artery. 

Dissection.  To  examine  the  extensor  brevis  digitorum  on  the  Diride  ex- 
dorsum  of  the  foot,  cut  through  the  tendons  of  the  extensor  J«o*>'^ 
longus  and  peroneus  tertius  below  the  annular  ligament,  and 
throw  them  towards  the  toes.     The  attachment  of  the  muscle 
to  the  OS  calcis  should  be  defined. 

The    EXTENSOR   BREVIS   DIOITORUM   is   a  short  muscle   on   the  Extensor 

dorsimi  of  the  foot.     It  arises  from  the  outer  surface  of  the  os 
calcis  in  front  of  the  sheath  for  the  peroneus  brevis  muscle,  and 
from  the  lower  band  of  the  anterior  annular  ligament.     At  the   * 
back  of  the  matatarsal  bones  the  muscle  ends  in  four  tendons,  sends  ten- 
which  spring  from  as  many  fleshy  bellies,  and  are  inserted  into  i^er  toea,"' 
the  four  inner  toes.     The  tendon  to  the  great  toe  has  a  distinct 
attachment  to  the  base  of  the  metatarsal  phalanx ;  but  the  rest 
are  united  to  the  outer  side  of  the  tendons  of  the  long  extensor, 
and   assist  to  form  the  expansion  on  the  metatarsal  phalanx 
(p.  739). 

The  muscle  lies  on  the  tarsus,  and  is  partly  concealed  by  the  Ck>nnec- 
tendons  of  the  long  extensor.     Its  inner  belly  crosses  the  dorsal  ^^^^ 
artery  of  the  foot. 

Action.    Assisting  the  long  extensor  it   straightens  the  four  use  on  the 
inner  toes  from  root  to  tip,  separating  them  slightly  from  each  ^*'^' 
other.       As  the  slip   to  the  great  toe  is  so  distinct  from  the 
others,  may  it  not  act  independently  ? 
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Dissection,  The  branches  of  arteiy  and  nerve  which  are  beneath 
the  extensor  brevis  will  be  laid  bare  hy  dividing  that  mnsck 
near  its  front,  and  turning  it  upwards. 

By  cutting  through  the'  lower  band  of  the  aT^niilay  ligunoit 
over  the  tendon  of  the  extensor  pollicis,  and  throwing  outwardi 
the  external  half  of  it, — the  different  sheaths  of  the  ligament, 
its  attachment  to  the  os  calcis,  and  the  oirigin  of  the  extenaor 
brevis  digitorum  from  it  may  be  observed. 

The  anterior  tibial  and  musculo-cutaneous  nerves  are  to  be 
followed  upwards  to  their  origin  from  the  external  popliteal; 
and  a  small  branch  to  the  knee  joint  from  the  same  source  is  to 
be  traced  through  the  tibialis  anticus. 

Nerves  to  the  front  of  the  leg.  Between  the  fibula  and 
the  peroneus  longus  muscle  the  external  popliteal  nerve  divides 
into  the  recurrent  articular,  musculo-cutaneous,  and  anterior 
tibial  branches. 

The  recurrent  articular  branch  is  small,  and  takes  the  course 
of  the  artery  of  the  some  name  through  the  tibialis  anticus 
muscle  to  the  knee  joint. 

The  musctUo-cutaneous  nerve  is  continued  between  the  extensor 
longus  digitorum  and  the  peronei  muscles  to  the  lower  third  of 
the  leg,  where  it  pierces  the  fascia,  and  is  distributed  to  the 
dorsum  of  the  foot  and  the  toes  (p.  736).  Before  the  nerve  be- 
comes cutaneous  it  furnishes  branches  to  the  two  larger  peronei 
muscles. 

The  anterior  tibial  nerve  (interosseous)  is  directed  inwards  be- 
neath the  extensor  longus  digitorum  (fig.  122),  and  reaches  the 
tibial  artery  about  the  middle  third  of  the  leg.  From  this  spot 
it  takes  the  course  of  the  vessel  along  the  foot  to  the  first  inter- 
osseous space,  in  which  it  ends  on  the  surface  (p.  736).  In  the 
leg  it  crosses  the  anterior  tibial  vessels  once  or  more,  but  its 
position  on  the  foot  is  generally  external  to  the  dorsal  artery. 

Branches,  In  the  leg  the  nerve  supplies  the  anterior  tibial 
muscle,  the  extensors  of  the  toes,  and  the  peroneus  tertius.  On 
the  dorsum  of  the  foot  it  furnishes  a  considerable  branch  to  the 
short  extensor;  this  becomes  enlarged,  and  gives  offsets  to  the 
articulations  of  the  foot. 

Muscles  on  the  outer  part  of  the  leg.  Two  muscles 
occupy  this  situation,  and  are  named  peronei  from  their  attach- 
ment to  the  fibula ;  they  are  distinguished  by  tcniis  (longus  and 
brevis)  expressive  of  their  relative  length.  Intermuscular  pro- 
cesses of  fascia,  which  are  attached  to  the  fibula,  isolate  these 
muscles  from  others,  viz.,  from  the  soleus  and  flexor  pollicis 
behind,  and  from  the  extensor  longus  digitorum  in  front. 

The  PERONEUS  LONGUS,  the  more  superficial  of  the  two 
muscles,  passes  into  the  sole  of  the  foot  round  tlie  outer  border 
to  end  in  the  cuneiform  and  metatarsal  bones.     It  ariscM  from 
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the  head  and  anterior  or  outer  surface  of  the  shaft  of  the  fibula  Origin  from 
for  about  two  thirds  of  the  length,  gradually  tapering  downwards ;     ®         * 
from  the  posterior  border  nearly  to  the  malleolus  ;    and  from 
the  fascia  and  the  intermuscular  septa.     Inferiorly  it  ends  in  a 
tendon  which  is  contained,  with  that  of  the  peroneus  brevis,  in 
the  groove  at  the  back  of  the  external  malleolus,  and  in  the 
sheath  of  the  external  annular  ligament ;  and  is  then  continued 
in  a  separate  sheath,  below  the  peroneus  brevis,  along  the  side 
of  the  OS  calcis  and  through  the  groove  in  the  outer  border  of  the 
cuboid  bone,  to  the  sole  of  the  foot.    Its  position  in  the  foot,  and  inaortion 
its  insertion  into  the  tarsal  and  metataraal  bones  are  described  <5^e  foot, 
before  (p.  734). 

In  the  leg  the  muscle  is  immediately  beneath  the  fascia,  and  ?°*\'*°'*  ^ 
lies  on  the  peroneus  brevis.  Beneath  the  annular  ligament  it  is  ^  ^* 
placed  over  the  middle  piece  of  the  external  lateral  ligament  of 
the  ankle  with  the  peroneus  brevis,  and  is  surrounded  by  a 
single  synovial  membrane  common  to  both.  The  extensor  longus 
digitonim  and  the  soleus  muscles  are  fixed  to  the  fibula  laterally 
with  respect  to  it,  one  being  on  each  side. 

Action.  With  the  foot  raised  the  muscle  extends  the  ankle ;  Use  on  foot 
then  it  depresses  the  inner,  and  raises  the  outer  border  of  the       ' 
foot. 

When  the  foot  rests  on  the  ground  it  assists  to  lift  the  hinder  and  fixed ; 
part  and  the  weight  of  the  body  as  in  standing  on  the  toes,  or 
in  walking.    And  in  rising  from  a  stooping  posture  it  draws  back  *>^  the  leg. 
the  fibula. 

The  PERONEUS  BREVIS  reaches  the  outer  side  of  the  foot,  and  Peroneua 
is  smaller  than,  and  inferior  in  position  to  the  preceding  muscle.  atiSed  to 
It  arises  from  the  anterior  surface  of  the  shaft  of  the  bone  for  aboiit  fibula, 
the  lower  two  thirds,  extending  upwards  by  a  pointed  piece  inter- 
nal to  the  other  peroneus ;  and  from  the  intermuscular  septa.    Its 
tendon  passes  with  that  of  the  peroneus  longus  though  the  exter- 
nal annular  ligament,  and  is  placed  next  the  fibula  as  it  turns 
below  this  bone.     Escaped  from  the  ligament,  the  tendon  enters 
a  distinct  fibrous  sheath,  which  conducts  it  along  the  tarsus  to  its  and  bone  of 
insertion  into  the  projection  at  the  base  of  the  metatarsal  bone  of  ^  ^*^® 
the  little  toe. 

In  the  leg  the  muscle  extends  in  front  of  the  peroneus  longus.  Connec- 
On  the  outer  side  of  the  os  calcis  it  is  contained  in  a  sheath  above    *^°*' 
the  tendon  of  the  former  muscle  ;  and  each  sheath  is  lined  by  a 
prolongation  from  the  common  synovial  membrane  behind  the 
outer  ankle. 

Action.  If  the  foot  is  unsupported  this  peroneus  extends  the  Um  on  foot, 
ankle,  and  moves  the  foot  upwards  and  outwards.  * 

Like  the  long  muscle  it  is  able  if  the  foot  is  supported  to  raise  and 'fixed 
the  heel,  and  to  bring  back  the  fibula  as  the  body  rises  from  ^  on  the 
stooping. 
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psitif  aponeurotic  Burroonds  t 
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o  it  from  the  tendon  of  the  m 
the  articulation  an  aponearoe 
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tendon  of  the  gestrocneiniuB,  aad  deiceuda  veiticaU;  between  two  a 
pieces  of  the  t«udoa  of  the  biceps  to  a  depression  on  the  npper  " 


and  outer  part  of  the  head  of  the  fibula.  Beneath  the  ligament 
are  the  tendon  of  the  popliteos,  and  the  external  lower  articular 
vesBela  and  nerre. 

A  second  tasciculuB,  Ami  exlemai  UUtral  ligament,  ia  aa 
times  found  behind  the  other  j  it  is  connected  above  with  the  **"''■ 
head  of  the  gastrocneniius,  and  below  with  the  tip  of  the  poste- 
rior piominence  of  the  head  of  the  fibula. 

The  tendon  of  the  bicept  is  inserted  into  the  two  points  on  the  ThuIod  or 
upper  part  of  the  head  of  the  fibula  by  two  pieces,  and  from  the  JuviSw?" 
anterior  of  these  there  ia  a  prolongation  to  the  heaid  of  the  tibia. 
The  external   lateral   ligament  paases   between  the  pieces  into 
which  the  tendon  ia  split. 

The  tetidon  of  the  poplUeui  may  be  followed  to  the  femur  by  Tondna  oi 
dividing  the  capsular  ligament.     It  arises  from  the  fore  part  of  ^'ii'""' 
the  oblong  depression  on  the  outer  surface  of  the  external  condyle  "tuched  tn 
of  the  femur.      Jn  its  course  to  the  outside  of  tlie  joint,  it  CToeses  dyle. 
the  external  semilunar  fibro-cartilage  and  the  upper  tibio-peroneal 
articulation.      When   the  joint  is  bent,  the  tendon  lies  in  the 
hollow  on  the  condyle  ;  but  slips  out  of  that  groove  when  the 
limb  is  extended. 

*  Eiternal  ligaments  of  the  kufl«  j<nnt  (Bonrgerj).  — 1.  Anterior  liga- 
ment. 2.  Eit«rTuJ  bt«nJ  liguacDti.  S.  Interowcans  ligament.  1.  ^irt 
of  the  capaule, 

t  Internal  ligamentfl  of  the  knee  joint  (BoDCssr;). — I.  Tendon  of  the 
erteiuoi  muscle  ending  belov  at  2  in  tbs  ligament  of  Uia  patella.  S.  In- 
ternal lateral  ligament,     i,  lAtenl  jnit  of  the  capauls. 
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nally,  where  it  is  thin  and  widened,  into  the  plantar  fascia  and 
the  inner  malleolus. 

In  this  part  of  the  ligament  there  are  three  sheaths : — ^the 
inner  one  for  the  tibialis  anticus;  the  next  for  the  extensor 
pollicis ;  and  the  outer  one  for  the  extensor  longos  digitorum 
and  peroneus  tertius.  Separate  synovial  membranes  line  the 
sheaths. 

The  external  annular  ligament  is  placed  below  the  fibula,  and 
is  attached  on  the  one  side  to  the  outer  malleolus,  and  on  the 
other  to  the  outer  surface  of  the  os  calcis.  Its  lower  edge  is 
connected  by  fibrous  tissue  to  the  sheaths  of  the  peronei  muscles 
on  the  outer  side  of  the  os  calcis. 

It  contains  the  two  lateral  peronei  muscles  in  one  compart- 
ment ;  and  this  is  lined  by  a  synovial  membrane  which  sends 
two  processes  below  into  the  sheaths  of  the  peronei  muscles. 

The  MUSCLES  ON  THE  FRONT  OF  THE  LEG  are  three  in  numbn. 
The  large  muscle  next  the  tibia  is  the  tibialis  anticus,  and  that 
next  the  fibula,  the  extensor  longus  digitorum ;  whilst  a  small 
muscle,  apparently  the  lower  part  of  the  last,  with  a  separate 
tendon  to  the  fifth  metatarsal  bone,  is  the  peroneus  tertius.  The 
muscle  between  the  tibialis  and  extensor  digitorum,  in  the  Iowa 
half  of  the  leg,  is  the  extensor  poUicis. 

On  the  dorsum  of  the  foot  only  one  muscle  appears,  the  ex- 
tensor t)revis  digitorum. 

The  TIBIAU8  ANTICUS  reaches  the  tarsus  :  it  is  thick  and 
fleshy  in  the  upper,  but  tendinous  in  the  lower  part  of  the  leg. 
It  arises  from  the  outer  tuberosity  and  the  upper  half  or  more 
of  the  tibia ;  from  the  contiguous  part  of  the  interosseous  liga- 
ment; and  from  the  fascia  of  the  leg  and  the  intermuscular 
septum  between  it  and  the  next  muscle.  Its  tendon  begins 
below  the  middle  of  the  leg,  and  passes  through  the  innermosit 
compartments  in  the  pieces  of  the  annular  ligament  to  be  intertei 
into  the  inner  surface  of  the  internal  cuneiform  bone,  and  by  a 
small  process  into  the  metatarsal  bone  of  the  great  toe. 

The  muscle  is  subaponeurotic.  It  lies  at  first  outside  the 
tibia,  resting  on  the  interosseous  membrane,  but  it  is  then  placed 
successively  over  the  end  of  the  tibia,  the  ankle  joint,  and  the 
inner  line  of  the  tarsal  bones.  The  outer  border  touches  the 
extensor  muscles  of  the  toes,  and  conceals  the  anterior  tibial 
vessels. 

Action,  Supposing  the  foot  not  fixed,  the  tibialis  bends  the 
ankle,  moves  the  great  toe  towards  the  middle  line  of  the  body, 
and  raises  the  inner  border  of  the  foot. 

If  the  foot  is  supported  it  can  lift  the  inner  border  from  the 
ground  with  the  tibialis  posticus,  and  support  the  foot  on  the 
outer  edge. 

If  the  tibia  is  slanting  backwards,  as  when  the  advanced  limb 
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reaches  the  ground  in  walking,  it  can  bring  forwards  and  make 
steady  that  bone. 

The    EXTENSOR    PROPRIUS    POLLICIS    is    deeply    placed    at    its  Extensor 

origin   between   the  former  muscle   and   the   extensor  longus  ^     ^ 

digitonmi,  but  its  tendon  becomes  superficial  on  the  dorsum  of 

the  foot.     The  muscle  arises  from  the  middle  three-fifths  of  the 

narrow  anterior  part  of  the  inner  surface  of  the  fibula,  and  from  attached  to 

the  interosseous  ligament  for  the  same  distance.     At  the  ankle  ^^^^ 

it  ends  in  a  tendon,  which  comes  to  the  surface  through  a  sheath 

in  the  lower  part  of  the  annular  ligament,  and  continues  over  »nd  great 

the  inner  part  of  the  tarsus  to  be  inserted  into  the  base  of  the 

last  phalanx  of  the  great  toe. 

The  anterior  tibial  vessels  lie  to  the  inner  side  of  the  muscle  it  cmmen 
as  low  as  the  sheath  in  the  ligament,  but  afterwards  to  the  outer    *  ^***®  * 
side  of  its  t^idon,  so  that  they  are  crossed  by  it  beneath  the 
ligament. 

Action,  It  straightens  the  great  toe  by  extending  the  phalan-  Use  on  great    . 
geal  joints,  and  afterwards  bends  the  ankle. 

^Wlien  the  foot  is  fixed  on  the  ground  and  the  tibia  slants  on  tibia, 
backwards,  the  muscle  draws  forwards  that  bone. 

The   EXTENSOR    LONOUS    DIOITORUM  (fig.  122),  like  the  tibial  Extensor 

muscle,  is  fleshy  in  the  leg  and  tendinous  on  the  foot.    Its  origin  **"^* 
is  from  the  external  tuberosity  of  the  tibia ;  from  the  head  and  arises  from 
three-fourths  of  the  narrow  part  of  the  inner  surface  of  the  fibula ;  ' 

from  a  small  part  (about  an  inch  above)  of  the  interosseous 
membrane  ;  and  from  the  fascia  of  the  leg  and  the  intermuscular 
septum  on  each  side.  The  tendon  enters  its  sheath  in  the 
annular  ligament  with  the  peroneus  tertius,  and  divides  into 
four  pieces.  Below  the  ligament  these  tendons  are  continued  to  jn*erte<i 
the  four  outer  toes,  and  are  inserted  into  the  middle  and  ungual  outer  toes, 
phalanges. 

On  the  phalanges  of  the  toes  the  tendons  have  the  same  Arrange- 
arrangement  as  in  the  hand.     For  instance,  on  the  metatarsal  ^e^tendon.') 
phalanx  the  tendons  of  the  long  and  short  extensor  join  with  o»^^*o«»- 
prolongations  from  the  interoesei  and  lumbricales  to  form  an 
aponeurosis  ;  but  on  the  little  toe  there  is  not  any  tendon  from 
the  short  extensor  in  the  expansion.     At  the  further  end  of  this 
phalanx  the  aponeurosis  is  divided  into  three  parts — a  central 
and  two  lateral ;  the  central  piece  is  inserted  into  the  base  of 
the  middle  phalanx,  while  the  lateral  unite  at  the  front  of  the 
middle,  and  are  fixed  into  the  ungual  phalanx. 

In  the  leg  the  muscle  is  placed  between  the  peroneus  on  the  Connectiona. 
one  side,  and  the  tibialis  anticus  and  extensor  proprius  pollicis  muscle, 
on  the  other.     It  lies  on  the  fibula,  the  lower  end  of  the  tibia, 
and  the  ankle  joint.     On  the  foot  the  tendons  rest  on  the  ex- 
tensor brevis  digitorum ;  and  the  vessels  and  nerve  of  this  part 
are  internal  to  them. 

8  B  2 
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ligaments,  and  from  the  interoiticular  cartilages  :  whilst  deuung 
the  most  poaterior  cruciaL  be  careful  of  a  band  behind  or  before 
it  from  the  external  fibro-cartilage. 

LigamfnU   within    the    captuU.    The   rem&ining    ligamentoiu 
Btructures  within  the  capsule  consist  of  the  crucial  ligamenla 
in  tKe  middle  line,  and  of  two  plates  of  fibio-caitilage  oa  the 
head  of  the  tibia. 
il       The  craevd  ligaineaU  (tig.  I2C)   are  two  strong  fibrous  pro- 
cesses between  the  ends  of  the  tibia  and  femur,  which  Tnaintam 
in  contact  the  bones.     They  croM  one 
Fig.  125.'  another  somewhat  like  the  I^b  of  the 

letter  X,  from  which  circunutance 
they  have  received  their  name.  One 
ia  much  anterior  to  the  other  at  the 
attachment  to  the  tibia. 

The  anUnoT  ligament  (')  is  oblique 
in  its  direction,  and  ia  smaller  than 
the  posterior.  Inferiorlj  it  is  attached 
in  front  of  the  spine  of  the  tibia,  citme 
to  the  inner  orttcukr  surface,  and 
reaches  back  to  the  inner  point  of 
the  spine  ;  superiorly  it  ia  inserted  by 
its  posterior  short  fibres  into  the  back 
part  of  the  outer  condyle  of  the  femur, 
and  by  anterior  or  long  into  the  upper 
and  hinder  part  of  the  intercondyloid  fossa. 
■  The  po$UrwT  ligament  (")  is  almost  vertical  between  the  bones 
at  the  back  of  the  joint.  By  the  lower  end  it  is  fiied  to  the 
hindemiost  impression  of  the  hollow  behind  the  spine  of  the 
tibia,  near  the  mai^n  of  the  bone  ;  and  above,  its  posterior 
shorter  fibres  are  inserted  into  the  inner  condyle  along  the 
anterior  two  thirds,  whilst  the  anterior  and  longer  reach  the 
fore  part  of  the  intercondyloid  fossa. 

The  tue  of  these  ligaments  in  the  movements  of  the  joint, 
after  the  other  ligaments  have  been  cut  through,  may  now  be 
studied. 

The  anterior  prevents  the  tibia  being  moved  too  far  forwards 
by  the  extensor  tendon,  or  by  force ;  and  it  is  brought  int* 
action  at  the  end  of  extension,  because  there  is  a  tendency  to 
carry  the  tibia  in  front  of  the  femur.  Its  action  is  shown  by 
cutting  it  across,  and  leaving  the  posterior  entire,  for  then 
the   tibial  articulating  surfaces  can   be  placed  in  front   of  the 

*  Internal  lig&ments  of  the  knee  joint. — 6.  Anterior  crucial.  7.  Poste- 
rior crucial  ligam«nt  8.  lotenul  Kmilonar.  9.  Bitem&l  semilumu' 
Gbro-cartilsge,  10.  Tnuirverae  ligament.  11.  Anterior  ligament  to  the 
apper  peroneo-tibial  articuliitioa. 
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femoral  in  the  lialf  bent  state  of  the  joint,  but  they  cannot  be 
put  farth^er  back  than  when  it  was  whole. 

The  posterior  arrests  the  too  great  movement  backwards  of  JJ»dpo«t«- 
the  tibia  by  the  flexors  or  by  force ;  and  it  is  stretched  in 
extreme  flexion,  in  which  an  attempt  is  made  to  push  back  the 
tibia  from  the  femur.  This  use  will  be  exemplified  by  cutting 
across  the  posterior  and  leaving  entire  the  anterior ;  when  this 
lias  been  done  the  articular  surfaces  of  the  tibia  can  be  carried 
nearly  altogether  behind  the  condyles  of  the  femur,  though  they 
cannot  be  moved  farther  forwards  than  when  it  was  untouched. 

Both  ligaments  are  involved  in  flexion  and  extension  in  this  Both  Bct 
way : — 

At  the  beginning  of  flexion  the  anterior  is  lax  so  as  to  permit  in  flexion 
at  that  time  the  inward  rotation  of  the  tibia ;  but  as  the  move- 
ment proceeds  the  short  and  then  the  long  fibres  become  tense. 
At  the  end  of  flexion  both  cruciaLi  are  stretched. 

During  the  first  stage  of  extension  the  posterior  crucial  is  lax, 
but  it  is  gradually  tightened  as  the  joint  is  straightened.     To-  and  extm- 
wards  the  end  of  extension  both  crucial  ligaments  are  rendered  ■^'*- 
tight,  and  the  anterior  more  especially  in  the  outward  rotation 
of  the  tibia. 

Rotation  in  of  the  tibia  is  stopped  by  the  anterior  crucial,  Rotation 
though  in  the  beginning  of  the  movement  that  ligament  is  ^terior.'^ 
relaxed.     Rotation  out  is  not  checked  by  either  ligament;  for 
the  bands  uncross  in  the  execution  of  the  movement,  and  will 
permit  the  tibia  to  be  put  hind  foremost. 

As  long  as  both  ligaments  are  whole  the  bones  cannot  be  Both  join 
separated  from  each  other.  *  bonoa. 

The  interarticular  or  semilunar  Jibro-cartilages  (fig.  125)  partly  Semilunar 
cover  the  articular  surface  of  the  tibia.  SetwoT 

They  are  thickest  at  the  outer  margin,  where  they  are  united  common 
by  fibres  to  the  capsule  ;  and  are  hollowed  on  the  upper  surface  chAiuctera. 
so  as  tQ  assist  in  giving  depth  to  the  fossae  for  the  reception  of 
the  condyles  of  the  femur.  Inserted  into  the  tibia  at  their  ex- 
tremities, they  are  coarsely  fibrous  at  their  attachments  to  the 
bone,  like  the  crucial  ligaments ;  and  they  become  cartilaginous 
only  where  they  lie  between  the  articular  surfaces.  The  synovial 
membrane  is  reflected  over  them. 

The  xntemcU  cartilage  (^  is  ovoid  in  form,  and  is  a  segment  of  internal  ia 
a  larger  circle  than  the  external.  In  front  it  is  attached  by  a  J^-^*'^- 
pointed  part  to  an  impression  in  a  line  with  the  anterior  margin 
of  the  head  of  the  bone,  and  before  the  anterior  crucial  ligament. 
At  the  back,  where  it  is  much  wider,  it  is  fixed  to  the  inner  lip 
of  the  hollow  behind  the  spine  of  the  tibia,  between  the  attach- 
ment of  the  other  cartilage  and  the  posterior  crucial  ligament. 

The  external  cartilage  (')  is  nearly  circular  in  form,  and  is  External 
connected  to  the  bone  within  the  points  of  attachment  of  its  ^^^  ^ 
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fellow.  Its  anterior  part  is  fixed  to  the  bottom  of  the  depnaaan 
in  front  of  the  spine  of  the  tibia,  dose  to  the  outer  articaiar  sur- 
face, and  opposite  the  anterior  crucial  ligament  with  which  it  is 
joined  ;  and  its  posterior  extremity  is  inserted  between  and 
rather  behind  the  two  osseous  points  of  the  spine,  and  a  slip  is 
continued  forwards  to  join  the  hinder  border  of  the  antenor 
crucial  ligament.  This  fibro-cartilage  is  less  cloeeljr  united  to 
the  capsule  than  the  internal,  for  the  fore  part  is  in  the  centre 
of  the  joint,  and  the  tendon  of  the  popliteus  muscle  separates  it 
behind  from  that  membrane. 

The  fibro-cartilages  are  provided  with  two  accessory  bands : — 
one  inter\'enes  between  them  at  the  fore  part ;  the  other  ww?CTidg 
from,  the  outer  disc  to  the  inner  condyle  of  the  femur. 

The  anterior  or  transverse  ligament  is  a  narrow  band  of  fibres 
between  the  semilunar  cartilages  at  the  front  of  the  joint.  Some- 
times it  is  scarcely  perceptible. 

The  posterior  or  ascending  hand,  thicker  and  stronger  than  the 
other,  springs  from  the  back  of  the  outer  fibro-cartilage,  and  ii 
inserted  into  the  femur  with  the  posterior  crucial,  either  as  a 
single  band  which  is  situate  in  front  of,  or  as  two  bands  on 
opposite  aspects  of  that  cross  ligament,  one  being  before  and  the 
other  behind. 

Use,  The  fibro-cartilages  deepen  the  sockets  of  the  tibia  for 
the  reception  of  the  condyles  of  the  femur,  and  fill  the  space 
between  the  articular  surfaces  of  the  bones  at  the  circumference 
of  the  joint ;  they  mo<lerate  the  effect  of  pressure  of  the  one  Ixme 
on  the  other,  and  cause  the  force  of  shocks  to  be  diminished  in 
their  transmission. 

In  flexion  and  extension  they  move  forwards  and  backwards 
with  the  tibia.  During  flexion  they  recede  from  the  fore  pait 
of  the  tibia,  and  surround  the  condyles  of  the  femur ;  but  in 
extension  they  are  flattened  out  on  the  surface  of  the  tibia.  Of 
the  two  cartilages  the  external  moves  the  most  ui  cons^uenoe 
of  its  being  less  fixed  to  the  capsule. 

In  rotation  the  fibro-cartilages  follow  the  tibial  movements, 
but  the  posterior  is  most  displaced  by  the  projecting  outer  con- 
dyle of  the  femur. 

The  accessory  bands  in  front  and  behind  serve  to  retain  in 
place  the  least  fixed  external  fibro-cartilage ;  thus  the  anterior 
ligament  keeps  forwards  the  fore  part  of  that  cartilage  in  flexion, 
and  the  posterior  secures  the  back  of  the  same  from  displacement 
in  rotation. 

Articular  surfaces  of  the  hones.  The  end  of  the  femur  is  marked 
by  a  patellar  and  two  tibial  surfiaces. 

The  patellar  is  placed  in  the  middle  line  and  above  the  others; 
it  is  hollowed  along  the  centre  with  a  slanting  surface  on  each 
side,  the  outer  being  the  largest. 
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The  tibial  surfaces,  two  in  nomber,  occupy  the  ends  of  the  and  tibial ; 
condyles ;  they  are  separated  from  the  patellar  in  front  by  an  characters, 
oblique  groove,  and  diverge  slightly  from  each  other  as  they 
extend  backwards.  On  the  centre  of  each  condyloid  part  of  the 
femur  is  a  somewhat  flattened  surface  which  is  in  contact 
with  the  tibia  in  standing;  and  at  the  posterior  third  is  a 
more  convex  portion  which  touches  the  tibia  in  rotation  of  this 
bone. 

The  articular  surface  on  the  inner  condyle  reaches  farthest  Articular 
forwards,  and  increases  in  width  behind ;  and  that  on  the  outer  "^^rf^cea 
condyle,  widest  in  front,  decreases  posteriorly. 

The  inner  condyle  is  curved  at  its  anterior  third,  and  the  Condyles 
concavity  is  directed  out  and  back,  forming  the  "  oblique  curva-  ^^^^* 
ture ; "  but  it  is  nearly  parallel  to  the  outer  condyle  in  the  hinder  peculiarities 
two  thirds,  so  that  the  course  of  the  tibia  over  it  will  be  oblique 
in  front  and  straight  behind.     Along  the  inner  margin  of  the 
curved  part  of  this  condyle  is  a  semilunar  facet,  which  touches 
the  perpendicular  surface  of  the  patella  in  flexion. 

On  the  head  of  the  tibia  are  two  slight  articular  hollows,  the  Articular 
inner  being  the  deeper  and  larger,  which  rise  towards  the  middle  JJ tibS* 
of  the  bone  in  the  points  of  the  tibial  spine ;  and  towards  the 
circumference  of  each  is  a  slight  impression  corresponding  with 
the  fibro-cartilage. 

The  joint-surface  of  the  patella  presents  the  following  impres-  Subdivi- 
sions for  contact  with  different  parts  of  the  femur  in  the  move-  ^^^eoP^ 
ments  of  the  bone.     Close  to  the  inner  edge  is  a  narrow  peiv  patella, 
pendicular  facet,  and  along  the  lower  edge  is  a  similar  transverse 
mark.     Occupying  the  rest  of  the  bone  is  a  sqQarish  trochlear 
surface,  which  is  subdivided  by  a  vertical  and  a  transverse  line 
into  two  pairs  of  marks — ^upper  and  lower,     (Goodsir,  Edinb. 
Med.  Jour.,  1855.) 

Movements  of  the  joint.  The  usual  movements  of  the  knee  are  Kinds  uf 
two  in  number,  bending  and  straightening,  like  the  elbow ;  but  ™o^®™''"^- 
there  is  in  addition  rotation  of  the  tibia  when  the  joint  is  bent 

Flexion  and  extensiom.  Each  of  these  movements  may  be 
divided  into  three  stages  for  the  purpose  of  particularizing 
changes  in  its  direction. 

In  flexion  the  tibia  with  its  fibro^caitilages  moves  backwards  Fiexfon. 
round  the  end  of  the  femur ;  uxd  its  extent  is  limited  by  the  Movement 
extensor  muscle,  and  the  meeting  of  the  calf  of  the  leg  wiUi  the 
thigh. 

For  the  anterior  third  of  the  movement  the  tibia  is  directed  cban^  in 

down  and  in  along  the  oblique  curve  of  the  inner  condyle,  giving  d"^t*^»- 

rise  to  rotation  inwards  of  that  bone  around  a  vertical  axis ;  but 

for  the  posterior  two  thirds  the  tibia  passes  straight  back  over 

the  two  condyles. 

All  the  external  ligaments  are  relaxed  except  the  anterior ;  state  of 

3  g  ligHuicnts. 
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and  both  crucials  are  put  on  the  stretch  towards  the  end  of 
flexion. 

In  extension  -the  tibia  is  carried  forwards  until  it  comes  into  a 
straight  line  with  the  femur,  when  the  uniting  ligaments  pieyent 
its  farther  progress. 

In  the  hinder  two  thirds  of  the  movement  the  tibia  has  a 
straight  course  over  the  two  condyles ;  but  in  the  anterior  third 
it  is  rotated  out  as  it  ascends  over  the  oblique  curve  of  the  inner 
condyle. 

All  the  external  ligaments  except  the  anterior  are  tightened, 
^-nf*^^    and  the  crucial  bands  limit,  extreme  extension. 

Rotation,  A  half  bent  state  of  the  knee  is  necessary  for  this 
movement,  to  relax  the  anterior  crucial  and  the  external  liga- 
ments; and  the  foot  must  be  free.  Then  the  tibia  with  itt 
fibro-cartHages  rotates  around  a  vertical  axis,  the  great  toe  bdng 
turned  in  and  out. 

During  rotation  in  the  inner  articular  surface  of  the  tibia 
touches  the  condyle  of  the  femur  and  moves  backwards,  and  the 
outer  articular  surface,  separated  by  a  slight  interval  from  the 
thigh  bone,  X)as8es  forwards. 

Both  lateral  ligaments  are  loose;  and  the  anterior  crucial  is 
gradually  tightened,  and  stops  finally  the  motion. 

In  rotation  out  the  opposite  movement  of  the  tibia  takes  place, 
— ^the  inner  articular  surface  being  directed  forwards,  and  the 
outer  backwards. 

The  internal  lateral  ligament  controls  the  movement  by  it» 
fibres  being  made  tense.  The  crucials  have  not  any  influenoa 
on  the  motion  (p.  751). 

Movement  of  the  patella.  When  the  knee  passes  from  flexion  to 
extension  the  patella  crosses  it  obliquely  from  the  outer  to  the 
inner  side,  touching  in  succession  different  parts  of  the  femoral 
articular  surfaces. 

In  complete  flexion  the  knee-pan  lies  on  the  outer  side  of  the 
joint  below  the  femur,  where  it  is  scarcely  perceptible,  and  i^ 
fixed  in  its  situation.  It  touches  the  semiltmar  surface  on  the 
inner  condyle  by  its  perpendicular  facet,  and  the  under  part  d 
the  outer  condyle  by  its  upper  and  outer  trochlear  mark. 

When  passing  from  flexion  to  extension  the  upper  pair  d 
trochlear  impressions  of  the  bone,  and  then  the  lower  pair  rest 
successively  on  the  pulley-surface  of  the  femur. 

In  complete  extension  the  patella  is  situate  at  the  upper  toA 
inner  part  of  the  knee  joint,  where  it  is  very  prominent,  with 
its  apex  and  the  ligament  of  the  patella  directed  down  and  out 
to  the  tibia.  For  the  most  part  the  articular  surface  is  raised 
above  tbe  Ixoc^AeSi  ol  \.Vi&  {^mur^  which  it  touches  only  at  the 
upper  edgft  \)y  '\la  \Qwct  Vcwwss^^^fc  WfeV 
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united   by  ligamentous  bands  at  the  extremities,  where  they  of  tibia  and 
touch ;  and  by  an  interosseous  ligament  between  the  shafts  of  ^^^^^ 
the  bones. 

Dissection,  The  muscles  are  to  be  taken  away  from  the  front  Dissection 
and  back  of  the  interosseous  ligament ;  and  the  loose  tissue  is  to  SJenu!^ 
be  removed  from  a  small  band  in  front  of,  and  behind  the  upper 
and  lower  articulations  between  the  tibia  and  fibula. 

The  UPPER  ARTICULATION,  like  the  lower,  is  almost  immovable,  upper  ar- 
and  therefore  the  structures  between  the  ends  of  the  bones  are  ticuiatiou, 
slight  and  simple.     Only  two  small  bands,  anterior  and  posterior, 
are  present  between  the  bones. 

The  anterior  ligament  extends  over  the  joint  firom  the  outer  by  anterior 
tuberosity  of  the  tibia  to  the  head  of  the  fibula.     The  posterior  and  poste- 
ligament,  thinner  than  the  anterior,  ia  attached  to  corresponding  '^  ^<'- 
parts  of  the  bones  behind  the  joint.     It  is  covered  by  the  tendon 
of  the  popliteus  muscle  and  a  prolongation  of  the  synovial  mem- 
brane of  the  knee  joint. 

The  articular  surfaces  are  covered  with  cartilage ;  and  a  sxfno-  Synovial 
vial  membrane  lines  the  articulation,  projecting  backwards  so  as  ""^ 
to  touch  that  of  the  knee  joint. 

The  LOWER  ARTICULATION  possesses  an  anterior  and  a  posterior  Lower  ar- 
band,  together  with  an  inferior  ligament  between  the  ends  of  the  ^^^^o"* 
bones. 

The  anterior  ligament  reaches  obliquely  firom  the  lower  end  of  anterior, 
the  tibia  to  that  of  the  fibula  ;  and  the  posterior  has  attachments  posterior, 
behind  the  articulation  similar  to  those  of  the  band  in  front. 

The  inferior  ligamient  closes  the  space  between  the  contiguous  ">d  inferior 
ends  of  the  tibia  and  fibula,  and  consists  of  transverse  yellowish 
fibres  distinct  from  the  posterior  ligament.  It  is  fixed  on  one 
side  to  the  end  of  the  fibula  above  the  pit ;  and  on  the  other  it 
is  inserted  into  the  contiguous  part  of  the  tibia,  as  well  as  into 
the  posterior  edge  of  the  articular  surface,  so  as  to  assist  in  deep- 
ening the  hollow  into  which  the  astragalus  is  received. 

The  interosseous  ligament  fills  the  interval  between  the  bones  Interosseous 
of  the  leg,  and  extends  downwards  to  about  an  inch  from  the  end  tw^The 
of  the  tibia :  it  serves  as  an  aponeurotic  partition  between  the  b<M»«»- 
muscles  on  the  front  and  back  of  the  leg.     Its  fibres  are  directed 
downwards  for  the  most  part  firom  the  outer  border  of  the  tibia 
to  the  ridge  on  the  inner  surfsuie  of  the  fibula :  but  some  few 
cross  in  the  opposite  direction. 

Both  superiorly  and  inferiorly  is  an  aperture  which  transmits  Aperttires. 
vessels.  The  upper  opening,  about  an  inch  in  length,  lies  along 
the  neck  of  the  fibula,  and  gives  passage  to  the  anterior  tibial 
vessels.  The  lower  aperture  is  close  to  the  fibula,  about  an  inch 
above  the  lower  edge,  and  is  only  large  enough  for  small  vessels 
— the  anterior  peroneal. 

Some  strong  irregular  bundles  of  fibres,  which  constitute  the  inferior 
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DISSECTION  OF  THE  LEG. 

inferior  interosseous  ligament^  extend  between  the  bones  below  the 
aperture  for  the  anterior  peroneal  artery :  these  take  different 
directions,  like  the  fibres  of  the  rest  of  the  interosseous  mem- 
brane. It  may  be  seen  after  the  examination  of  the  ankle  joint 
by  sawing  longitudinally  the  lower  ends  of  the  leg  bones. 

Movement.  Very  little  movement  is  allowed  in  the  tibio- 
peroneal  articulations,  as  the  chief  use  of  the  fibula  is  to  giTt 
security  to  the  ankle-joint  and  attachment  to  muscles  of  the  leg. 

In  the  upper  joint  there  is  a  slight  gliding  from  before  badL 
In  the  lower  articulation  the  ligaments  permit  a  slight  yielding 
of  the  fibula  to  the  pressure  of  the  astragalus,  as  when  the  weight 
of  the  body  is  thrown  on  the  side  of  the  foot ;  but  if  the  force  is 
violent  the  bone  will  be  fractured  above  the  malleolus  sooner 
than  the  ligaments  will  give  way. 

Articulation  of  the  ankle.  Like  the  knee  the  ankle  is  i 
ginglymoid  or  hinge  joint.  In  this  joint  the  upper  surface  of 
the  astragalus  is  received  into  an  arch  formed  by  the  lower  ends 
of  the  tibia  and  fibula ;  and  the  four  ligaments  belonging  to  thb 
kind  of  articulation  connect  together  the  bones. 

Dissection,  To  make  the  dissection  required  for  the  ligaments 
of  the  ankle  joint,  the  fibrous  tissue  and  vessels  must  be  removed 
from  the  front  and  back  of  the  articulation. 

For  the  purpose  of  defining  the  lateral  ligaments,  the  limb 
must  be  placed  first  on  one  side  and  then  on  the  other.  The 
internal  ligament  is  wide  and  strong,  and  lies  beneath  the  tendon 
of  the  tibialis  posticus.  The  external  is  divided  into  three  sepa- 
rate pieces;  and  to  find  these  the  peronei  muscles,  and  the 
remains  of  tlie  annular  ligament  below  the  outer  malleolus, 
should  be  taken  away. 

The  anterior  or  tibio-tarsal  ligament  is  a  thin  fibrous  mem- 
brane, which  is  attached  to  the  tibia  close  to  the  articular  mT- 
face ;  and  to  the  upper  part  of  the  astragalus  near  the  articulaticai 
with  the  scaphoid  bone.  The  ligament  is  not  usually  a  con- 
tinuous membrane,  for  in  it  are  some  rounded  intervals  and 
apertures  for  vessels.  On  the  sides  it  joins  the  lateral  ligaments. 

The  posterior  ligament  is  thinner  internally  than  extemaUj; 
and  it  is  inserted  into  the  tibia  and  the  astragalus,  close  to  the 
articular  surfaces  of  the  bones.  Towards  the  outer  part  it  con- 
sists of  transverse  fibres  which  are  attached  to  the  hoUow  on  the 
inner  surface  of  the  external  malleolus. 

The  internal  lateral  or  deltoid  ligament  (fig.  126)  is  attached 
by  its  upper  or  pointed  part  to  the  inner  malleolus,  and  by  its 
base  to  the  astragalus,  the  os  calcis,  and  the  scaphoid  bone  bj 
fibres  which  radiate  to  their  insertion  in  this  manner: — The 
posterioT  (^^"j  are  dii^c\«d  txi  the  hinder  part  of  the  inner  Boihee 
of  the  astragaXuB',  \\ife  m\^^^  ^^^  ^^w»^«sMv5a^^  \ii  tha  side  of 
the  BUBteiitacvxVum  taU^  ol  ^<i  Q^  <»Jl^>&\  «sA.  ^^  «s3^K!osss.^^^^ 
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wbicli  are  thin  and  oblique,  join  the  inferior  calcnneo-«caphoid 
ligament  and  the  inner  side  of  the  scaphoid  bone.     The  tendons 


of  the  tibialis  posticus  and  flexor  longoa  dlgitorom  are  in  contact 
with  this  ligaiuent. 

The  aiernat  lateral  ligameni  (fig.  127)  consiBta  of  three  sepa-  B 
rat«  pieces,  anterior,  middle,  and  posterior,  which  are  attached  to  j, 
the  satragolus  and  the  oa  calcia.     The  atUerior  piece  (')  is  a  short  u 
flat  band,  wliich  is  directed  from  the  fore  patt  of  the  malleolna 
to  the  side  of  the  astragalus  in  front  of  the  lateral  articnlar 
sur&ce.     The  middU  portion  (')  is  flattened,  and  descends  from  m 
the  tip  of  the  malleolus  to  the  outer  surface  of  the  a«  calcis, 
about  the  middle.     The  pwterior  port  {')  is  the  strongest,  and  g 
is  almost  horizontal  in.  direction ;  it  is  connected  eztemallj  to 
the  pit  on  the  inner  surface  of  the  malleolus,  and  is  inserted  into 
the  poaterior  part  of  the  astragalua  behind  the  articular  surface, 
extending  to  the  groove  for  the  flexor  pollicis  tendon. 

The   posterior   and    middle  fasciculi   are  placed  beneath  the  Ck 
peronei  muscles.     The  middle  part  is  but  slightly  in  contact 
above  with  the  synovial  membrane  of  the  ankle  joint;  and  both 
it  and  the  posterior  piece  touch  the  synovial  membrane  between 
the  astragalus  and  the  o«  calcia. 

Dwseetion.  Dividing  the  ligaments  of  the  ankle  joint,  separate  0\ 

*  Internal  1at«ral  li^^ent  of  the  ankle  (allered  from  Bonrgerj).— 1. 
FoBUrioT  piece.  2.  Middle  piece.  3.  Anterior  piece  of  the  inner  liga- 
ment,    i.  Inferior  c^caneo -scaphoid  ligament. 


DIS8ECII0K  OF  THX  1 


the  antisgalus  from  the  1x>iieB  of  the  kg,  to  ■ 
faces  entering  into  tbe  joint 


The  tynovuU  Tnembrane  of  the  joint  lines  the  capsule,  and  i.- 

Bimple  in  ita  armngement. 

o[        Artimilar  swfaee$.  On  the  tibia  there  a(«  two  articular  laea, 

iaL  "^"^  °^  which  corresponds  with  the  end  of  its  shaft,  and  the  other 

with  the  malleolus.      On  the  libula  the  suiface  of  tho  nialleohi 

which  is  turned  t«  the  astragalus,  is  tipped  with  cartilage. 

The  ostragoIuB  haa  a  central  articular  BUiface,  wider  befoi«  thu 
behind  and  trochlear  shaped,  which  touches  the  end  of  the  tibia: 
and  on  ita  sides  are  articular  impressions  for  contact  with  tht 
malleoli,  but  the  outer  one  is  the  largest. 

MojKment.  Only  the  movements  of  flexion  and  extension  ate 
permitted  in  the  ankle  :  in  the  former  state  the  toes  are  raised 
towards  the  fore  part  of  the  leg ;  and  in  the  latter,  they  are 
pointed  towards  the  ground. 

In  fitxion  the  astragalus  moves  backwards  so  as  to  project  iX 
the  back  of  the  joint;  and  all  further  motion  is  arrested  by  the 
meeting  of  the  anterior  edge  of  the  tibia  and  the  astn^alus. 

The  posterior  ligament  is  stretched  over  the  projecting  head  of 

''     the  astragalus,  and  the  posterior  and  middle  parts  of  the  internal 

lateral,  and  the  posterior  piece  of  the  external  lateral  ar«  made 


*  ExUrtiBj  lateral  ligament  of  the  ankle  (altered  from  Beorgei?). ]. 

AnMrior  psrL  2.  Poeterior  part.  S.  Middle  part  of  the  outer  li^neot. 
i.  Icteroneotis  of  astragalus  and  OB  calcu.  E.  Eitenial  cakaneo-acai^oid 
liguanit. 
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In  extermon  the  astragalus  moves  forwards  over  the  end  of  Extension, 
the  tibia,  and  projects  anteriorly.     A  limit  to  the  movement  is  moving 
imposed  by  the  meeting  behind  of  the  astragalus  with  the  tibia.    **^*^» 

The  lateral  ligaments  are  partly  made  tight  as  in  flexion,  for  state  of 
instance  the  anterior  piece  of  the  external,  and  the  foie  and  "P""®^"'! 
middle  parts  of  the  intemaL 

When  the  joint  is  extended  so  that  the  small  hinder  part  of  alight  lateral 
the  astragalus  is  brought  into  the  arch  of  the  leg  bones,  a  slight  ™°  *"*' 
movement  of  the  foot  inwards  and  outwards  may  be  obtained ; 
but  if  the  foot  is  forcibly  extended  the  portions  of  the  lateral 
ligaments  attached  to  the  astragalus  prevent  this  movement  by 
their  tightness. 

Dissection,  All  the  joints  of  the  foot  will  be  demonstrated  by  Dissection 
removing  from  both  the  dorsum  and  the  sole  all  the  soft  parts  J°[  ^®  #  th 
that  have  been  examined,  and  then  cleaning  the  ligaments.     Be-  tanus. 
tween  the  different  tarsal  bones  bands  of  ligament  extend,  which 
will  be  defined  by  removing  the  areolar  tissue  from  the  intervals 
between  them  (fig.  129). 

It  will  be  more  advantageous  for  the  student  to  clean  all  the 
ligaments  before  he  proceeds  to  recognise  any,  than  to  prepare 
only  the  bands  of  the  individual  articulation  he  may  be  learning. 

Articulation  op  the  astragalus  and  os  calcis.  These  As^gaius 
bones  are  kept  together  by  two  joints  and  a  strong  interosseous  calcis  by 
ligament ;  and  there  are  also  thin  bands  at  the  outer  side  and 
behind. 

The  posterior  ligament  consists  of  a  few  fibres  between  the  posterior, 
bones,  where  they  are  grooved  by  the  tendon  of  the  flexor  pollicis ; 
andithe  external  ligament  is  connected  to  the  sides  of  the  astrar  external, 
galus  and  os  calcis,  near  the  middle  piece  of  the  external  lateral 
ligament  of  the  ankle  joint. 

The  interosseoiLs  ligament  consists  of  strong  vertical  and  oblique  inteioe- 
fibres,  which  are  attached  above  and  below  to  the  depressions  on  JJ^"*^* 
the  contiguous  surfaces  of  the  two  bones.     This  band  extends 
across  the  bones,  and  its  depth  is  greatest  at  the  outer  side. 

When  the  astragalus  is  removed  subsequently,  articular  surfaces  Articular 
will  be  seen  between  the  bones,  viz.,  one  behind  the  interosseous  *" 
ligament,  and  one  or  two  in  front  of  it. 

Two  synovial  m^emhranes  exist  between  the  bones,  one  for  each  Synovial 
articulation ;  and  the  one  in  front  of  the  interosseous  ligament  ™""  ""^^ 
is  continued  between  the  head  of  the  astragalus  and  the  scaphoid 
bone. 

Surfaces  of  hones.   The  form  of  the  articular  surfaces  will  be  Articular 
noticed  after  (p.  763)   when  the  astragalus  has  been  detached  aOer^*" 
from  the  os  calcis. 

Movement,  Under  the  influence  of  the  weight  of  the  body,  as  Motion  in 
in  standing,  the  astragalus  moves  down  and  in  (not  straight  foi^  "tanding, 
wards)  with  flattening  of  the  arch  of  the  foot,  so  that  the  head 
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projects  against  the  calcaneo-scaphoid  ligament.     IXL  this  stitii 
the  interosseous  ligament  \&  put  on  the  stretch. 

When  the  pressure  of  the  leg  is  lemoyed  tiie  astragalns  U 
carried  up  and  out  by  the  tight^ed  ligaments,  and  the  azeti  of 
the  foot  is  restored. 

AsTRAQALUs  WITH  THE  SCAPHOID  BONB.  The  head  of  the 
astragalus  is  received  into  the  hollow  of  the  scaphoid  bone,  and 
is  united  to  it  by  a  dorsal  ligament ;  but  the  place  of  a  plantai 
and  an  external  lateral  ligament  is  supplied  by  strong  bands 
between  the  os  calcis  and  the  scaphoid  bone,  which  will  be 
noticed  below* 

The  dorml  or  astragaUhscaphoid  ligament  (fig.  129)  is  attached 
to  the  astragalus  close  to  the  articulation,  and  to  the  dorsal  surface 
of  the  scaphoid  bone :  its  attachments  will  be  better  seen  when 
it  is  cut  through. 

Dissection,  The  external  ligament  of  the  articulation  may  be 
seen  on  the  dorsum  of  the  foot  in  the  hoUow  between  the 
OS  calcis  and  the  scaphoid  bone.  Supposing  the  tendon  of  the 
tibialis  posticus  removed,  the  inferior  ligament  will  be  defined 
in  the  sole  of  the  foot  by  cutting  some  fibro-cartilaginous 
substance  from  it  (fig.  126,  *)  ;  and  its  upper  surface,  together 
with  the  outer  ligament,  will  be  brought  into  view  by  sawing 
off  the  port  of  the  astragalus  in  front  of  the  interosseous 
ligament. 

The  inferior  ligament  (calcaneo-scaphoid)  is  attached  by  the 
hinder  extremity  to  the  fore  part  of  the  sustentaculum  tali  of 
the  08  calcis,  and  by  the  other  to  a  groove  on  the  mider  surface 
of  the  scaphoid  bone.  In  the  upright  posture  of  the  bod^^the 
tendon  of  the  tibialis  posticus  is  beneath  the  ligament  in  the  sole 
of  the  foot ;  and  on  it  the  head  of  the  astragalus  rests. 

The  external  calcaneo-scaphoid  (fig.  127,  *)  is  placed  outside 
the  head  of  the  astragalus,  and  serves  as  a  lateral  ligament  to 
the  astragalo-scaphoid  articulation ;  it  is  about  three  quartere 
of  an  inch  deep,  except  at  the  centre,  where  it  is  narrowed. 
Behind,  it  is  fixed  to  the  upper  part  of  the  os  calcis,  between 
the  articular  surfaces  for  the  cuboid  bone  and  astragalus ;  and 
in  front  it  is  inserted  into  the  outer  side  of  the  os  scaplioides. 

A  synovial  membrane  serves  for  this  articulation,  and  sends 
back  a  prolongation  to  the  joint  between  the  fore  part  of  the 
OS  calcis  and  astragalus. 

Articular  surfaces.  The  head  of  the  astragalus  which  has  been 
cut  off  has  two  articular  faces ;  a  smaller,  below  for  the  os 
calcis  ;  and  a  larger  one,  elongated  transversely  and  lai^er  extei^ 
nally  than  internally,  for  the  scaphoid  bone.  The  scaphoid  bone 
is  hollowed,  and  is  widest  externally. 

Movement,  This  is  oblique  as  in  the  calcaneo-cuboid  articula- 
tion, the  scaphoid  moving  down  and  in  over  the  transversely 
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elongated  head  of  the  astngalua,  or  up  and  out  in  the  opposite 
direction. 

As  the  bone  is  forced  downwarda,  the  upper  and  external  liga-  Slats 
menta  of  the  joint  are  brooght  into  me  to  check  it ;  and  when  qJ^' 
the  scaphoid  ia  moTsd  in  the  opposite  way  the  strong  inferior 
ligament  is  put  on  the  stretcL 

The  OS  calcib  with  ths  cuboid  bonx.  The  ligaments  in  Onsicn 
this  articulation  are  plantar  and  doraal,  tie  former  being  much  SS.^by"*^ 
the  strongest ;  and  there  is  also  an  internal  band. 

The    dortal   Ivjajnent    (mperior  calcaneo-cnboid)   is    a  thin  doiui, 
fasciculus  of  fibres  (fig.  129),  which  is  attached  to  the  npper 
surfaces  of  the  contiguous  ends  of  the  oe  calcia  and  the  cuboid 


Pig.  128." 


Fig.  12B.+ 


txtne ;  it  is  sometimes  divided  into  two  parts,  or  it  maj  be 
situate  at  the  outer  border  of  the  foot. 

At  the  inner  side  of  the  os  cuboides  is  a  rather  strong  inlemid  internal, 
band  from  the  os  colcis  :  this  is  fixed  behind  to  the  upper  part 
of  the   09   calcis,  external   to  the   outer  band  to  the  scaphoid 
bone  ;  and  in  front  it  joins  the  contignous  inner  part  of  tbo  os 
cu1)oidee. 

*  Flaotar  ligaments  of  the  foot  (Boorgerj  aod  Jacob).  ^1.  I^ng  plantar 
ligament,  2.  Deep  portion  of  the  inferior  calcaaeo-cuboid  Ugament.  S. 
Tendon  of  the  perouena  longua  moacle. 

t  The  UTenI  liganMolona  banilB  nnitmji  tlie  bonea  of  the  foot  on  the 
doisal  aspect  are  bare  delineated  (Bouigei;  and  Jacob). 
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The  inferior  calcamo-^vboid  ligament  in  the  sole  of  the  foot 
(fig.  128)  is  much  the  strongest,  and  is  divided  into  a  sapa^ 
ficial  and  deep  part : — 

The  superficial  portion,  named  Ugamentum  longum  piatUm  Q), 
is  attached  to  the  under  surfiGu^  of  the  os  calcis  from  near  the 
posterior  to  the  anterior  tubercle,  and  its  fibres  pass  forwards  to 
be  connected  in  part  with  the  ridge  on  the  under  surface  of  the 
cuboid  bone ;  but  some  of  the  inner  fibres  are  prolonged  over 
the  tendon  of  the  peroneus  longus  muscle,  assisting  to  form  its 
sheath,  and  are  inserted  into  the  bases  of  the  third  and  fourth 
metatarsal  bones. 

The  deep  piece  of  the  ligament  (^  will  be  seen,  on  division 
of  the  superficial,  to  extend  from  the  tubercle  and  the  pit  in 
front  of  it  on  the  fore  part  of  the  under  surface  of  the  os  calds, 
to  the  portion  of  the  cuboid  bone  internal  to  the  ridge. 

A  simple  synovial  memJbrane  belongs  to  the  articulation. 

Articular  tMrfaus.  Both  bones  are  flattened  towards  the  outer 
part  of  the  articulation ;  but  at  the  inner  side  the  os  calda  is 
hollowed  with  a  ridge  at  the  edge,  and  the  os  cuboides  is  convex 
to  fit  into  the  other. 

Movement,  The  joint  possesses  two  kinds  of  movement,  vix., 
an  oblique  one  down  and  in,  and  up  and  out. 

In  the  downward  movement  the  internal  lateral  and  upper 
ligaments  are  made  tight ;  and  in  the  upward  movement  the 
calcaneo-cuboid  ligaments  of  the  sole  are  stretched. 

Transverse  tarsal  articulation.  The  two  joints  before 
described  of  the  astragalus  with  the  scaphoid,  and  os  calcis  with 
the  cuboid  bone,  form  a  transverse  joint  across  the  foot  in 
which  the  movements  of  inversion  and  eversion  take  place. 

Movement,  In  those  articulations  the  fore  part  of  the  foot 
undergoes  a  twisting  motion  around  a  longitudinal  axis,  being 
turned  in  and  out. 

In  inversion  the  great  toe  is  adducted,  the  inner  border  of  the 
foot  is  shortened,  and  is  raised  from  the  ground  so  that  the  sole 
looks  inwards,  whilst  the  outer  border  is  depressed. 

The  scaphoid  bone  passes  down  and  in  over  the  head  of  the 
astragalus,  being  approximated  near  to  the  inner  malleolus; 
and  the  cuboid  bone  moves  down  and  in  on  the  os  calcis.  The 
cuneiform  bones  are  raised  and  contribute  to  the  movement 
(p.  764). 

The  ligaments  connected  with  both  joints  on  the  dorsum  of 
the  foot  are  tightened. 

In  eversion  the  inner  border  of  the  foot  descends  and  lengthens, 
the  outer  border  is  raised,  and  the  great  toe  is  abducted  from 
the  middle  line  of  the  body. 

The  same  two  tarsal  bones  are  directed  up  and  out,  and  the 
cuneiforms  sink. 
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The  ligaments  in  the  sole  of  the  foot  of  both  joints  now  come  ligaments, 
into  use  to  prevent  over  movement. 

Dissection.    The  interosseous  ligament  xmiting  the  astragalus  DiMection. 
and  the  os  calcis  is  now  to  be  cat  through,  to  demonstrate  the 
articular  surfaces,  the  synovial  sacs,  and  the  attachment  of  the 
ligament. 

Articular  surfaces  of  the  two  hinder  tarsal  bones.  There  are  surfaces  of 
two  articular  surfaces  anterior  and  posterior  between  the  astra-  <»  ^^ci* 
galus  and  the  os  calcis.     The  hinder  one  of  the  os  calcis  is 
convex  transversely  and  the  anterior  is  concave ;  but  sometimes 
the  last  is  subdivided  into  two.     The  surfaces  of  the  astragalus  a"^  »«tra- 
wiU  have  a  form  exactly  the  reverse  of  that  of  the  os  calcis,  viz.,         ' 
the  hinder  one  concave  and  the  anterior  convex  ;  the  anterior  is 
seated  on  the  head  of  the  astragalus. 

Dissection,  The  calcaneo-cuboid  joint  may  be  opened  to  see 
the  articular  surfaces  :  and  the  student  is  to  keep  in  mind  that 
all  the  other  articulations  of  the  foot  are  to  be  opened  for  the 
like  purpose,  even  when  directions  for  that  step  are  not  given. 

Articulations  op  the  scaphoid  bone.  The  scaphoid  bone  Union  of  Uic 
articulates  in  front  with  the  three  cuneiform  bones,  and  laterally  b^  ° 
with  the  OS  cuboides,  by  dorsal  and  plantar  bands. 

In  the  articulation  with  the  cuneiform  bones  there  are  three  to  thecuxiei- 
longitudinal  dorsal  ligaments^  one  to  each  bone  ;  but  the  inner- '°"°' 
most  is  the  strongest  and  widest,  and  extends  round  the  inside 
of  the  articulation  into  the  sole  of  the  foot. 

The  place  of  plantar  bands  is  supplied  by  processes  of  the 
tendon  of  the  tibialis  posticus. 

A  synovial  membrane  (common  of  the  tarsus)  lines  the  articu-  synovial 
lation,  and  sends  forwards  prolongations  between  the  cuneiform  "*'• 
bones. 

In   the   articulation  with   the  os  cuboides  there  is  a  dorsal  To  the  cu- 
oblique  band  of  fibres  between  the  contiguous  surfaces  of  the 
bones ;  a  plantar  transverse  band,   which  is  concealed  by  the 
tendon  of  the  tibialis  posticus ;  and  a  strong  interosseous  ligament. 

When  the  two  bones  touch,  the  surfaces  are  tipped  with  carti-  Synovial 
lage,  and  are  furnished  with  a  prolongation  from  the  common 
synovial  membrane  of  the  tarsus. 

Articulations  of  the  cuneiform  bones  (fig.  129).  These  Union  of  the 
bones  are  united  to  one  another  by  cross  bands,  and  the  external  b^nSf***™ 
one  articulates  with  the  os  cuboides  after  a  similar  manner. 

The  three  cuneiform  bones  are  connected  together  by  short  one  with 
transverse  dorsal  bands  between  the  upper  surfaces.  Similar  *"**  *^' 
plantar  ligaments  are  wanting,  except  between  the  two  inner- 
most. There  are  also  interosseous  ligaments  between  the  con- 
tiguous surfaces  of  the  bones.  Laterally  there  are  articular 
surfaces  between  the  bones,  with  offsets  of  the  common  synovial 
membrane. 
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Where  the  external  cuneiform  touches  the  cuboid  bone  the 
surfaces  aie  covered  with  cartilage.  A  dorsal  ligament  passes 
transversely  between  the  two;  and  a  plantar  ligament  tiJces  a 
similar  direction.  Between  the  bones  there  is  also  an  interosteoiu 
ligament. 

This  joint  is  famished  with  either  a  distinct  synovial  sac, 
or  a  prolongation  of  the  common  tarsal  synovial  membrane. 

The  synovial  membrane  of  the  articulations  of  the  cuneiform 
bones  is  common  to  many  vf  the  bones  of  the  tarsus.  Placed 
between  the  scaphoid  and  the  three  cimeiform.  it  sends  one  pro- 
longation forwards  between  the  inner  and  miadle  cuneiform  to 
the  joints  of  the  sopond  and  third  metatarsal  bones ;  another 
outwards  to  the  articulation  of  the  scaphoid  with  the  cuboid 
bone  ;  and  sometimes  a  third  to  the  joint  between  the  external 
cuneiform  and  the  os  cuboides. 

Articidar  surfaces.  On  the  scaphoid  are  three  articular  facets, 
the  inner  being  rounded,  and  the  other  two  flattened.  The  threi' 
cuneiforms  unite  in  a  shallow  eUiptical  hollow,  which  is  most 
excavated  internally. 

Movtment,  The  cuneiform  bones  glide  up  and  in  on  the  sca- 
phoid in  inversion  of  the  foot,  and  down  and  out  in  aversion  ; 
and  the  inner  one  moves  more  than  the  others  in  consequence  of 
the  shape  of  the  articular  surfaces,  and  the  attachment  to  it  of 
the  tibialis  anticus. 

When  the  bones  pass  do^Ti  the  dorsal  ligaments  are  made 
tight ;  and  as  they  rise  the  interosseous  and  transverse  plantar 
bands  will  keep  them  united. 

In  standing  and  in  progression  these  bones  are  separated 
somewhat  from  each  other  with  diminution  of  the  arch  of  the 
foot,  and  stretching  of  the  transverse  ligaments  which  connect 
them. 

Articulation  of  the  metatarsal  bones.  The  bases  of  the 
four  outer  metatarsal  bones  are  connected  together  by  dorsal, 
plantar,  and  interosseous  ligaments;  and  where  their  lateral 
parts  touch,  they  are  covered  with  cartilage,  and  have  offsets  ol 
a  synovial  sac. 

The  dorsal  ligaments  (fig.  129)  are  small  transverse  bands 
from  the  base  of  one  metatarsal  bone  to  the  next.  The  plantar 
ligaments  are  similar  to  the  dorsal  (fig.  128).  The  interosseous 
ligaments  are  short,  transverse  fibres  between  the  contiguous 
rough  lateral  surfaces  ;  they  may  be  afterwards  seen  by  forcibly 
separating  the  bones. 

Lateral  union.  The  four  outer  bones  touch  one  another 
laterally;  the  second  lies  against  the  internal  and  external 
cuneiform ;  and  the  fourth  is  in  contact  internally  with  the 
outer  cimeiform.  The  articulating  surfaces  are  covered  with 
cartilage  ;  and  the  joints  are  provided  with  synovial  membrane, 
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which  is  derived  from  the  sacs  serving  for  the  articulation  of  Sjmoviai 
those  metatarsal  with  the  tarsal  bones.  "^^^ 

The  metatarsal  hone  of  the  great  toe,  like  that  of  the  thumb,  Great  too 
is  not  united  at  its  base  to  the  others  by  any  intervening  bands.  "^P***^- 

The  digital  ends  of  the  four  outer  metatarsal  bones,  and  that  Anterior 
of  the  great  toe,  are  united  by  the  trawverM  metatarsal  ligament ;  "««»«»*• 
this  has  been  described  in  page  732. 

Tarsal  with  metatarsal  bones.  These  articulations  resem-  Articulation 
ble  the  like  parts  in  the  hand  in  having  a  separate  joint  for  the  ^Jm^"* 
l^preat  toe  metatarsal  bone,  and  a  common  one  for  the  four  outer  tarsiu. 
metatarsals. 

Articulation  of  (he  great  toe.  The  articular  ends  of  the  bones  Joint  of 
are  incased  by  a  capsuUy  and  have  an  uppitr  and  a  Icnver  longi-  *f"^*  **^ 
tudinal  hand  to  give  strength  to  the  joint ;  the  lower  band  is  ^i^**™^ 
placed  between  a  prolongation  from  the  tendon  of  the  tLbiaUs 
onticus  and  that  of  the  peroneus  longus. 

A  simple  synovial  m&mbrane  serves  for  the  articulation.  Synovial 

The  articular  swrfacea^  on  opening  the  joint,  are  oval  firom  p^^^f 
above  down,  curved  inwards,  and  constricted  in  the  middW ;  bones.        "* 
that  of  the  great  toe  is  excavated,  and  the  other  is  convex. 

Movement,  There  \&  an  oblique  motion  of  the  metatarsal  bone  Motion  up  , 
down  and  in  and  up  and  out,  like  that  of  the  internal  cuneiform       *^*^ 
with  the  scaphoid  bone ;  and  this  will  contribute  to  the  move- 
ments of  inversion  and  eversion  of  the  foot. 

The  joint  possesses  likewise  an  abductoiy  and  an  addnetaij  ^^^^^ 
movement. 

Articulation  of  the  four  outer  toes.  Here  the  three  outer  tarsal  joints  of 
bones  of  the  last  row  correspond  with  four  metatarsals ;— the  J^°"*®^ 
middle  cuneiform  being  opposite  the  second  toe  bone,  the  external 
cuneiform  touching  that  of  the  third  toe,  and  the  os  cuboides 
carrying  the  two  outer  metatarsal  bones.  The  bones  are  tipped 
with  cartilage  where  they  are  in  contact,  and  have  longitudinal 
dorsal,  plantar,  and  lateral  ligaments,  with  oblique  in  the  sofe. 

The  dorsal  ligaments  (fig.  1 29)  are  thin  bands  of  fibres,  which  Dorsal  lipa- 
are  longitudinal  or  somewhat  oblique  as  they  extend  firom  the  ™ 
tarsal  to  the  metatarsal  bones.  Each  metatarsal  bone  receives 
one  ligament,  except  that  of  the  second  toe,  to  which  there  are 
three  ; — ^the  three  fasciculi  to  the  second  come  from  all  the 
cuneiform  bones,  one  from  each  ;  the  third  bone  obtains  a  liga- 
ment from  the  external  cuneiform ;  and  the  fourth  and  fifth 
have  a  fasciculus  to  each  from  the  os  cuboides. 

Plantar  ligaments.  There  is  one  longitvdinal  band  firom  each  Plantar, 
cuneiform  to  its  corresponding  metatarsal  bone  ;  but  between 
the  cuboid  and  its  metatarsal  bones  there  are  only  some  scattered 
fibres. 

The  lateral  ligaments  are  longitudinal ;  they  lie  deeply  between  lateral  llga- 
the  bones,  and  are  connected  with  the  second  and  third  meta-  ^^^ 
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tarsal :  they  will  be  better  seen  by  partly  cutting  the  trans?enie 
bands  joining  the  bases  of  the  bones.  To  the  bone  of  the 
second  toe  there  are  two  bands,  one  on  each  side  : — the  inner  is 
strong  and  is  attached  to  the  internal  cuneiform  ;  and  the  outer 
is  fixed  into  the  middle  or  the  outer  cuneiform  bone.  The 
metatarsal  bone  of  the  third  toe  is  also  provided  with  one  lateral 
slip  on  its  outer  side,  which  is  inserted  above  into  the  external 
cuneiform  bone. 

Oblique  plantar  ligaments,  A  fasciculus  of  fibres  extends  from 
the  front  of  the  internal  cuneiform  to  the  second  and  third 
metatarsals ;  and  from  the  external  cuneiform  there  is  another 
slip  to  the  metatarsal  bone  of  the  little  toe. 

Line  of  the  articulation.  The  line  of  the  articulation  between 
the  tarsus  and  metatarsus  is  zigzag,  in  consequence  of  the  un- 
equal lengths  of  the  cuneiform  bones.  To  open  the  articulation 
the  knife  should  be  carried  obliquely  forwards  from  the  tnbe^ 
osity  of  the  fifth  to  the  base  of  the  second  metatarsal  bone  ;  then 
about  two  lines  farther  back  for  the  union  of  the  second  meta- 
tarsal with  the  middle  cuneiform ;  and  finally,  half  an  inch  in 
front  of  the  last  articulation  for  the  joint  of  the  internal  cunei- 
form with  the  first  metatarsal  bone. 

The  synovial  m^tribranes  in  this  tarso-metatareal  articulation 
are  generally  two  in  number. 

There  is  one  between  the  cuboid  and  the  two  outer  metatarBahs 
which  serves  for  the  adjacent  lateral  articular  surfaces  of  the 
bones  :  this  is  not  always  separate  from  the  following. 

The  second  is  placed  in  the  joint  between  the  external  and 
middle  cuneiforms  with  their  metatarsal  bones  (second  and 
third),  and  is  an  offset  of  the  common  sj-novial  membrane 
belonging  to  the  articulation  of  the  scaphoid  with  the  cuneiform 
bones  (p.  764) :  prolongations  from  it  are  furnished  to  the  lateral 
articular  parts  of  the  second,  third,  and  fourth  (inner  side) 
metatarsals. 

Articular  surfaces.  The  surfaces  of  the  bones  are  not  flat ;  for 
the  metatarsal  are  undulating,  and  the  tarsal  are  uneven  to  fit 
into  the  others. 

Movement,  From  the  wedge-shaped  form  of  the  metatarsal 
bones  a  slight  movement  from  above  down  13  obtainable,  and 
this  is  greatest  in  the  little  toe  and  the  next. 

In  the  little  toe  there  is  an  abductory  and  adductory  motion; 
and  a  small  degree  of  the  same  exists  in  the  fourth  toe. 

At  the  phalangeal  ends  of  the  metatarsal  bones  the  slight 
movements  of  the  tarsal  ends  are  increased  by  the  length  of  the 
bones. 

Dissection,  All  the  superficial  ligaments  ha\dng  been  taken 
away,  the  interosseous  ligaments  of  the  tarsus  and  metatarsus 
may  be  seen  by  separating  forcibly  the  cuneiform  bones  from 
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one  another  and  from  the  06  caboides ;  the  latter  bone  from  the 
OS  scaphoides ;  and  the  bases  of  the  metatarsals  firom  one  another. 
The  dissector  will  find  that,  in  using  force,  the  bones  will  some- 
times tear  sooner  than  the  ligaments. 

Metatarsus  with  phalanges.  These  are  condyloid  joints,  Union  of 
in  which  the  head  of  the  metatarsal  bone  is  received  into  the  Sd*pha-"* 
cavity  of  the  phalanx.  langea,  by 

Each  articulation  has  two  lateral  and  an  inferior  ligament^  as  two  lateral 
in  the  hand  ;  and  the  joint  is  further  strengthened  above  by  an  JJ^I^ri' 
expansion  ^derived  from   the  tendons   of  the   extensors  of  the 
toes.     A  distinct  synovial  membrane  exists  in  each  joint.  Synovial 

In  the  articulation  of  the  great  toe  there  are  two  sesamoid  ^^' 
bones,  which  are  connected  with  the  inferior  and  lateral  liga- 
ments. 

All  these  structures  are  better  seen  in  the  hand,  where  they  See  the 
are  more  distinct ;  and  their  anatomy  is  more  fuUy  described  ^"""^ 
with  the  dissection  of  that  part.     (See  page  342.) 

Surfaces  of  horn.    The  metatarsal  bone  has  a  rounded  head.  Form  of 
which  is  longest  from  above  down,  and  reaches  farthest  on  the  ^^^^ 
plantar  surface.      On  the  end  of  the  phalanx  is  a  cup-shaped 
cavity. 

Movement.  In  this  condyloid  joint  as  in  the  hand,  there  is  Rind  of 
angular  motion  in  four  different  directions  with  circimiduo-  "^^on* 
tion. 

Flexion  and  extension.    When  the  joint  is  bent  the  phalanx  Bending 
passes  under  the  head  of  the  metatarsal  bone ;  and  when  it  is  J^  extend- 
extended  the  phalanx  moves  back  beyond  a  straight  line  with 
the  metatarsal  bone. 

A  limit  to  flexion  is  set  by  the  meeting  of  the  bones,  by  the  state  of 
fore  part  of  the  lateral  ligaments,  and  by  the  extensor  tendon ;  ^"»enu. 
and  to  extension  by  the  inferior  ligament,  by  the  hinder  part  of 
each  lateral  ligament,  and  by  the  flexor  tendons. 

Lateral  movement.  The  phalanx  passes  from  side  to  side  across  lateral 
the  end  of  the  metatarsal  bone.     Its  motion  is  checked  by  the 
lateral  ligament  of  the  side  from  which  it  moved,  and  by  the 
contact  with  the  other  digits. 

Circumduction,   or   the   revolving   of  the   phalanx  over  the  circular 
rounded  head  of  the  metatarsal  bone,  is  least  impeded  in  the  ^^^^ 
great  toe  joint ;  but  these  movements  in  the  foot  are  not  so  free  ^*°^^®<^ 
as  in  the  hand. 

Articulations  of  the  phalanges.  There  are  two  phalangeal 
joints  to  each  toe,  except  the  first. 

Ligaments  similar  to  those  in  the  metatarso-phalangeal  joints,  Unlonofthe 
viz.,  two  lateral  and  an  inferior,  are  to  be  recognised  in  these  phalanges 
articulations.     The  joint  between  the  last  two  phalanges  is  least  tow  de^ 
distinct ;  and  oftentimes  the  small  bones  are  immovably  united  !f"V®^  ^ 

,  '  ,  "^  the  hand. 

by  osseous  substance. 
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the  artragalua  irom  the  bones  of  the  leg,  to  see  the  a 

faces  cutering  into  the  joint. 


The  synovial  membraru  of  the  joint  lines  the  capsule,  and  i,' 
simple  in  its  smingemeDt. 

Articular  surfacai.  On  the  tibia  there  are  two  articular  tatM, 
j^  one  of  which  corresponds  with  the  end  of  its  shaft,  and  the  other 
with  the  malleolus.  On  the  fibula  the  surface  of  the  lualleolns 
which  is  turned  to  the  astragalus,  is  tipped  with  cartilage. 

The  astragalus  has  o  central  articular  surface,  wider  before  thu 
behind  and  trochlear  shaped,  which  touches  the  end  of  the  tibia: 
and  on  its  sides  are  articular  impreasions  for  contact  with  the 
malleoli,  but  the  outer  one  is  the  largest. 

Movtrntnt.  Only  the  movementa  of  fleiion  and  extension  an 
permitted  in  the  ankle :  in  the  former  state  the  toes  are  raised 
towards  the  fore  pait  of  the  leg ;  and  in  the  latter,  they  are 
pointed  towards  the  ground. 

In  flexion  the  astragalus  moves  backwards  so  as  to  prtyect  at 
the  back  of  the  joint;  and  all  further  motion  is  arrested  by  the 
meeting  of  the  anterior  edge  of  the  tibia  and  the  astragalus. 

The  posterior  ligament  is  stretched  over  the  projecting  bead  of 
the  astragalus,  and  the  posterior  and  middle  parts  of  the  internal 
lateral,  and  the  posterior  piece  of  the  external  lateral  are  made 


*  External  lat«iBl  Ugameot  of  the  aokle  (altered  from  Boorgeiy). — 1. 
Aoterior  psrt.  2.  Posterior  port.  3.  Middle  part  of  the  outer  ligunent. 
t.  iDtenneoDs  of  aatragaliu  and  «a  calds.     6.  Eit«nial  calcaneo-scai^oid 
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In  extension  the  astragalus  moves  forwards  over  the  end  of  Extonsion, 
the  tibia,  and  projects  anteriorly.     A  limit  to  the  movement  is  moving 
imposed  by  the  meeting  behind  of  the  astragalus  with  the  tibia.   ^^®» 

The  lateral  ligaments  are  partly  made  tight  as  in  flexion,  for  state  of 
instance  the  anterior  piece  of  the  external,  and  the  foie  and  "8*™«°**' 
middle  parts  of  the  internal. 

When  the  joint  is  extended  so  that  the  small  hinder  part  of  slight  lateral 
the  astragalus  is  brought  into  the  arch  of  the  leg  bones,  a  slight  ™*^**°°- 
movement  of  the  foot  inwards  and  outwards  may  be  obtained ; 
but  if  the  foot  is  forcibly  extended  the  portions  of  the  lateral 
ligaments  attached  to  the  astragalus  prevent  this  movement  by 
their  tightness. 

Dissection.  All  the  joints  of  the  foot  will  be  demonstrated  by  Dissection 
removing  from  both  the  dorsum  and  the  sole  all  the  soft  parts  !®r*^® 
that  have  been  examined,  and  then  cleaning  the  ligaments.     Be-  tarsus, 
tween  the  different  tarsal  bones  bands  of  ligament  extend,  which 
will  be  defined  by  removing  the  areolar  tissue  from  the  intervals 
between  them  (fig.  129). 

It  will  be  more  advantageous  for  the  student  to  clean  all  the 
ligaments  before  he  proceeds  to  recognise  any,  than  to  prepare 
only  the  bands  of  the  individual  articulation  he  may  be  learning. 

Articulation  of  the  astragalus  and  os  calcis.  These  Astragalus 
bones  are  kept  together  by  two  joints  and  a  strong  interosseous  calcis  by 
ligament ;  and  there  are  also  thin  bands  at  the  outer  side  and 
behind. 

The  posterior  ligament  consists  of  a  few  fibres  between  the  posterior, 
bones,  where  they  are  grooved  by  the  tendon  of  the  flexor  pollicis ; 
andithe  external  ligament  is  connected  to  the  sides  of  the  astra-  oxtemai, 
galus  and  os  calcis,  near  the  middle  piece  of  the  external  lateral 
ligament  of  the  ankle  joint 

The  interosseous  ligament  consists  of  strong  vertical  and  oblique  interos- 
fibres,  which  are  attached  above  and  below  to  the  depressions  on  JJ^nt."*^ 
the  contiguous  surfaces  of  the  two  bones.     This  band  extends 
across  the  bones,  and  its  depth  is  greatest  at  the  outer  side. 

When  the  astragalus  is  removed  subsequently,  articular  surfaces  Articular 
will  be  seen  between  the  bones,  viz.,  one  behind  the  interosseous  *" 
ligament,  and  one  or  two  in  front  of  it. 

Two  synovial  membranes  exist  between  the  bones,  one  for  each  Bynovlal 
articulation  ;  and  the  one  in  ^nt  of  the  interosseous  ligament  ™®™  ™° 
is  continued  between  the  head  of  the  astragalus  and  the  scaphoid 
lx)ne. 

Swrfaces  of  hones.   The  form  of  the  articular  surfaces  will  be  Articular 
noticed  after  (p.  763)   when  the  astragalus  has  been  detached  ifteJf^ 
from  the  os  calcis. 

Movement,  Under  the  influence  of  the  weight  of  the  body,  as  Motion  in 
in  standing,  the  astragalus  moves  down  and  in  (not  straight  for-  "tanding, 
wards)  with  flattening  of  the  arch  of  the  foot,  so  that  the  head 
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The  eyeball  is  the  organ  of  vision.  It  is  lodged  in  the  orbit; 
and  supported  in  that  hollow  on  a  mass  of  fat,, it  is  sunounded 
by  muscles  which  impart  movement  to  it.  Two  lids  or  shieldi 
protect  the  eyeball  from  external  injury,  and  moderate  the 
degree  of  light  admitted  into  the  interior ;  and  the  anterior  or 
exposed  surface  is  covered  by  a  mucous  membrane  (conjunctiTt). 

Directions,  In  the  absence  of  specimens  of  the  human  eje, 
the  structure  must  be  learnt  on  the  eye  of  some  lai^  animil, 
as  the  ox  or  pig  for  example.  Let  the  student  therefore  procoR 
half  a  dozen  or  more  eyes  of  the  ox  for  the  purpose  of  disaectiaD. 
One  or  two  shallow  basins  will  be  needed ;  and  some  wax  or  tallov 
in  the  bottom  of  one,  or  of  a  deep  plate,  will  be  useful. 

Dissection,  To  see  the  general  form  of  the  ball  of  the  eye,  and 
the  outer  surface  of  the  external  coat,  the  attachment  of  tbe 
different  muscles  should  be  taken  away ;  and  the  loose  muoov 
membrane  should  be  removed  from  around  the  anterior  part 

The  bcUl  of  the  eye  is  roundish  in  form,  and  consists  of  tvo 
parts,  which  differ  greatly  in  appearance,  viz.,  an  opaque  pcfr- 
tenor  portion,  forming  five-sixths  of  the  whole,  and  a  smalltf 
transparent  portion  (cornea)  in  front ;  these  are  segments  of 
different-sized  spheres,  and  the  anterior  belongs  to  the  snuJkr 
sphere.  To  the  back  of  the  globe  the  optic  nerve  is  attached, 
rather  to  the  inner  side  of  the  axis  of  the  ball ;  and  around  it 
the  nutritive  vessels  and  the  nerves  enter. 

The  antero-posterior  diameter  of  the  ball  amounts  to  neailr 
an  inch  (^Jths),  but  the  transverse  exceeds  the  other  by  about 
half  a  line. 

The  oi^gan  of  vision  is  composed  of  certain  delicate  centrd 
parts,  and  of  others  requisite  for  their  protection  and  suppoit 
Its  fundamental  constituent  (retina)  is  continuous  with  the  optic 
nerve.  Within  the  nervous  layer  are  central  transparent  parts 
to  bring  the  rays  of  light  to  a  focus  on  it ;  and  in  finsnt  of  these 
is  a  moveable  curtain  (iris),  suspended  in  a  fluid,  which  regu- 
lates the  adimasvoTL  ol  Si^X.  m\ft  X>afc  \siNKdaT.  To  defend  such 
delicate  Btructvxiea,  ^^^^aiacL  ^«M«t  \i^sAN&  «».  ^sssx^s^  ^sssre^ 
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them ;  and  to  absorb  the  sapeTabnndant  Ta3ns  of  light  entering 
the  eyeball,  one  of  them  is  provided  with  dark  pigment. 

The  coats  of  the  eyeball,  forming  three  strata,  are    posited  Number  of 
one  within  another,  and  are  named  sclerotic,  choroid,  and  retina.  ^^^^ 
The  transparent  media  in  the  interior  are  likewise  three,  viz.,  the  «a<i  central 
lens,  the  aqueous  humour,  and  the  vitreous  body.  ^*'^^' 

Dissection,  To  obtain  a  general  idea  of  the  structures  to  be  DiMection. 
dissected,  the  student  may  destroy  one  eyeball  for  that  purpose 
by  cutting  through  it  circularly :  he  will  be  then  able  to  recognise 
generally  the  arrangement  of  the  parts  mentioned  above,  and 
their  strength  and  appearance ;  and  will  be  better  prepared  to 
follow  the  directions  that  are  afterwards  given. 

Fibrous  coat  op  the  eteball.  The  outer  casing  of  the  eye  Fibrouu 
consists  of  an  opaque  hinder  part  called  sclerotic,  and  of  an  ante-  *^^  ' 
rior  transparent  part  or  cornea. 

The  SCLEROTIC  COAT  (cornea  opaca)  is  the  firm,  whitish,  and  Sclerotic 
opaque  part  of  the  external  stratum  of  the  eyeball,  which  supports  ^ 
the  more  delicate  structures  within. 

Dissection,  To  examine  the  inner  and  outer  surfaces  of  this  Dissection 
coat,  and  the  cornea,  it  will  be  necessary  to  cut  circularly  with  a  ^^^^^0^^** 
scissors  through  the  cornea  close  to  the  sclerotic,  and  to  remove 
the  cornea  from  the  front  of  the  eyeball ;  on  piercing  the  cornea 
the  aqueous  fluid  escapes  from  the  containing  chamber.  The 
other  structures  may  be  then  abstracted  from  the  interior  of  the 
sclerotic  covering ;  and  the  central  parts  of  the  ball  may  be  set 
aside  for  subsequent  use. 

The  sclerotic  tunic  of  the  eye  is  bell-shaped,  and  extends  from  Form  and 
the  entrance  of  the  optic  nerve  to  the  maigin  of  the  cornea,  ** 
forming  about  five  sixths  of  the  balL 

At  its  posterior  part  and  a  little  to  the  inner  side  of  the  centre  A^T^J'*' 
(one  tenth  of  an  inch),  the  optic  nerve  is  transmitted  through  an 
aperture  in  it :  tlus  opening  decreases  in  size  from  without  in- 
wards, and  is  cribriform  when  the  nerve  is  drawn  out — ^the 
lattice-like  condition  being  due  to  the  union  with  its  margin  of 
the  bundles  of  fibrous  tissue  between  the  funiculi  of  the  nerve. 
Other  smaller  apertures  for  the  passage  of  the  nutritive  vessels 
and  nerves  are  situate  around  that  for  the  optic. 

In  front  the  opaque  or  sclerotic  part  is  continuous  with  the  Ending  in 
transparent  cornea.  ^""^ 

On  the  outer  surface  this  coat  is  smooth,  except  where  the  enter  and 
muscles  are  attached  ;  but  on  the  inner  aspect  it  is  covered  with  ^^^  ■"^" 
flocculi  of  fine  areolar  tissue,  and  with  the  ends  of  ruptured 
vessels  and  nerves,  and  is  of  a  dark  colour. 

The  sclerotic  covering  is  thickest  at  the  back  of  the  eyeball,  Thickneas. 
but  it  becomes  thinner  and  whiter  about  a  quarter  of  an  inch 
from  the  cornea,  where  it  is  visible  as  the  "  white  of  the  eye." 
Where  it  joins  the  cornea  it  becomes  again  somewhat  thickened. 


n*  DISSECTION   OF  THE   KTK. 

Furmid.if        SlructuTt.  The  sclerotic  coat  is  fonned  of  la^era  of  white  fibin 

yriiiw""'     tissue,  collected  into  buniUes,  and  mixed  with  a  fine  network) 

flbroua         yellow  or  elastic  fibres.     In  it  are  scattered  nucleated  cells  ftu 

form  in  shape  or  possessing  rays.     Though  interlaced  with  « 

another  (fig.  130,  e),  the  fibres  have  rather  a  longitudinal  ilin 

Pig.  1  ac- 


tion towania  the  Irnck  of  the  ball,  and  a  tionavene  one  at  t 
I    outer  surface  near  the  cornea.      Only  a  few  vessels  Tsmify  in  I 
memtjrane,  and  end  iu  capillariea  with  large  meshes.      The  eii 
unc«  of  nerves  in  it  is  doubtful. 

CoBSEA.  This  firm  transparent  membrane  (cornea  pellndd 
fits  into  the  front  of  the  eyeball,  of  which  it  forms  about  o 
sixth,  and  measures  about  half  an  inch  transversely,  but  ratberl 
from  above  down.  Itu  nhape  is  circular;  though,  wbett  i-iewed 
front,  it  appears  largest  in  the  transverse  direction  in  couseqna 
of  the  opaque  sclerotic  structure  reaching  further  oa  it  above  i 
below  than  on  the  sides. 

*  Knlai^ed  vertical  scctioQ  of  the  ejeball,  repreaenting  the  piuti  i 
the  onian  of  the  eclerotjc  coat  nnd  the  cornea  (Kiilliker). — a.  Sclerotic 
C.  Cornea,  t.  lens.  1*.  Poatcrior  layer  of  the  cornea.  1.  Ira. 
Pitlnrs  of  the  iris.  3.  Poeterior  pigraentarj  layer  of  the  irie,  — Pr. 
Ciliary  procesB.  i.  lAyer  of  cells  oa  the  inner  SDrftCfi  of  the  pna 
coDtiDUOUS  ^b\n&  in.\h.  Oi«  ntvua.  10,  Ciliar;  muscle  oataide  the  f 
cesaea.  1,8.  k\iW!fiMfcu4v«'iK™t\B.'s«*iA'i«,c»^Biila  of  the  Ibb*. 
SusneUBOiJ  VigHnoaV  oi  Ike  \eM.     ft,  (i^TOi  -A  "^-iuft-    *,  '^^^sA.  v* 
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It  is  smootli  and  soft  to  the  touch,  is  convex  anteriorly,  but  Curve, 
concave  posteriorly,  and  is  of  equal  thickness  throughout.     Its 
anterior  is  of  rather  less  extent  than  its  posterior  surface.     At  Surfaces, 
the  circumference  it  is  blended  with  the  sclerotic  coat  by  con- 
tinuity of  tissue. 

This  clear  and  diaphanous  structure,  resembling  in  appearance  situation  in 
the  glass  of  a  watch,  bounds  the  anterior  chamber  of  the  eyeball,  acieroUc 
and  gives  passage  to  the  rays  of  light  entering  the  organ.     When 
the  cornea  is  supported  by  the  aqueous  humour,  it  deflects  the  ita  action  on 
rays  of  light  transmitted  to  the  eye,  and  thus  influences  by  its  ii^ht 
greater  or  smaller  convexity  the  different  degrees  of  sight  at  a 
distance.     After  death  it  becomes  flaccid  from  the  transudation 
of  the  aqueous  humour ;  or  if  it  is  inmiersed  in  water  it  is  ren- 
dered opaque  by  infiltration  of  the  tissue  by  that  fluid. 

Structure  (fig.  131,  a).  The  cornea  is  laminar  in  texture.  It  Compoucdot 
is  constructed  of  a  special,  thick  part  called  cornea  proper :  in  ^*'"* 
front  of  this  is  a  thin  elastic  layer  with  an  epithelial  stratum; 
and  behind  it  is  another  fine  elastic  membrane  covered  by  an 
epithelium.  The  two  structures  in  front  of  the  proper  cornea 
constitute  the  conjunctiva :  and  the  two  behind  form  the  mem- 
brane of  Demours. 

In  the  healthy  condition  bloodvessels  do  not  permeate  its  struc-  Has  not 
ture,  but  cease  in  capillary  loops  at  the  circumference.     Nerves  geil 
ramify  in  it  in  great  abimdance  (Schlemm),  after  losing  their  Nerves, 
opacity  at  the  circumference. 

The  cormn  proper  (lamellated  cornea)  is  made  up  of  a  series  of  Comea 
superposed  layers,  about  sixty  in  number  in  a  section  at  a  given  ^^^^^  of 
spot,  whicli  join  one  another  at  numerous  points,  and  cannot  layers, 
therefore  be  detached  for  any  distance.*    This  structure  possesses  with  intcr- 
great  touglmess  ;  and  its  transparency  depends  upon  the  paral-  ^^l^' 
lelism  of  the  different  strata,  and  their  distance  from  one  another 
being  duly  maintained,  for  if  they  are  disarranged  by  compression 
or  other  means,  the  translucency  is  destroyed.     The  laminaa  are  lu  tissue 
formed  of  fibrous  tissue,  continuous  with  that  of  the  sclerotic,  f,^°I\"Ii^i*^„f 
and  containing  ramified  nucleated  corpuscles  ;  but  in  the  comea  tuo  sciero- 
they  are  flattened  into  membranous  layers,  arranged  one  over 
another.     The  tissue  when  boiled  gives  chondrin. 

The  membrane  at  the  back  of  the  comea  (fig.  131) — TMTnJbrane  Layer  be- 
of  Demours — consists  of  a  basement  layer  (posterior  elastic  lamina,         cwruoa. 
Bowman)  covered  by  epithelium. 

The  posterior  elastic  layer  (d)  may  be  peeled  off  after  a  cut  has  Posterior 
been  made  across  the  cornea.     It  is  a  thin,  but  dense  and  hard  f^^^ 

layer : 

layer,  -y^^^^th  to  -j^Vtt^^  ^'  *^  ^^^^  ^  thickness,  which  tears 
readily  when  an  attempt  is  made  to  separate  it,  and  curls  up  with 

*  The  facts  stated  in  the  description  are  obtained  chiefly  from  Mr.  Bow- 
man's **  Lectures  on  the  Eye,"  and  from  the  **  Physiological  Anatomy/' part 
third,  1847,  of  Dr.  Todd  and  Mr.  Bowman. 
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the  attached  eurface  innermost  whai  it  ia  free.  It  u  ahnn 
ttansparent,  and  Temoina  bo  after  boiling,  after  the  action  of  tail, 
and  even  after  maceration. 

At  the  edge  of  the  cornea  tbia  lamina  breaks  up  into  prottwci 

("  pillars  of  the  iris  ")  which  turn  backwards,  and  blend  with  tk 

outer  maigin  of  the  iiis,  and  with  tlK 

Fig,  131.*  choroid  and  aclerotic  coata.      Thoitf^ 

Tei7  elaitic,  this   membrane   ia  appo- 

entlj  without  a  definite  structure. 

A  laminar  ^lithelittvi,  like  that  oc 
serDUB  membranea,  clothes  ita  fret 
snrface  (fig.  131,  B). 

The  amjunctiva  in  front  <A  Ok 
cornea  (fig.  131)  haa  also  a  basenuni 
layer  (anterior  elastic  lamina,  Bor- 
man),  with  an  epithelial  covering  b 
front 

The  anleriar  tUutie  layer  (&)  ii  i 
transparent  structui«,  aiuiilat  in  ib 
propotiee  to  the  posterior,  but  thicker 
than  it  (from  i^th  to  T^th  of  an  inch), 
which  extends  orer  the  front  of  tb* 
comoa,  and  seems  to  be  the  baaejncBl 
membrane  of  the  conjunctiva.  Fram 
its  posterior  surface  fine  shreds  (e)  ut 
continued  into  the  cornea  proper. 

TJie  epitlulium  is  fonned  of  thiw 
or  four  layers  of  scales  (a),  the  deeper 
being  columnar,  but  the  superfidsl 
laminar  in  form. 

Vabcdlae  Coat  of  the  ErBBAU. 
The  next  covering  (fig.  134)  is  situate  within  the  sclerotic,  and 
is  formed  chiefly  of  blood-vessels  and  pigment  cells.  Ita  strength 
ia  but  slight,  and  it  is  lined  by  a  pigmentary  membrane. 

It  may  be  divided  into  three  parts ; — a  posterior  (chorcnd) 
corresponding  with  the  sclerotic  (  an  anterior  (iris)  opposite  the 
cornea  ;  and  an  intenuediate  ring  (ciliary  ligament  and  muscle) 
on  a  level  with  the  union  of  the  sclerotic  and  cornea. 

Ditttction.  Supposing  the  comea  of  an  eye  cut  through  cir- 
cularly near  the  anterior  part,  as  before  directed  (p.  773),  it 
will  be  necessaiy,  in  older  that  the  choroid  coat  may  be  laid 
bare,  to  take  away  the  rest  of  the  sclerotic.     With  the  point  of 

*  Vertical  section  k  of  tbe  come&  — h.  Anterior  etuiic  layer  with  tlie 
conjimctiTiil  epithelium  on  it  c.  Obliqae  fibre*  from  it  to  tbe  layers  of  tlie 
coroea.  d.  Fosterior  elastic  laioiiia  :  t.  Eiiithelium  on  it  <membnu>e  of 
Demoun).  b,  Surface  view,  aDd  c  tide  view  of  tbe  epittielium  of  tlic 
mcnibrane  of  Demoim. 
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the  scalpel  or  a  shut  scissors  detach  the  fore  part  of  the  scler- 
otic from  the  front  of  the  choroid  by  breaking  through  a  thin 
structure  uniting  them.  Then  the  eye  being  put  into  water  the 
outer  coat  is  to  be  removed  by  cutting  it  away  piece-meal  with 
a  scissors ;  in  taking  it  off  some  slight  connections  are  to  be 
broken  through  with  the  handle  of  the  scalpel,  but  the  slender 
vessels  and  nerves  are  to  be  preserved. 

The  white  ring  around  the  eye  in  front,  which  comes  into 
view  during  the  dissection,  forms  the  ciliary  ligament  and  muscle, 
which  limit  the  extent  forwards  of  the  black  choroid  coat. 

For  the  purpose  of  obtaining  an  anterior  view  of  the  ciliary  to  show  tho 
processes    connected    with    the    anterior    termination   of    the  ^L^!^  ^^' 
choroid  coat,  let  the  cornea  be  removed  on  another  eveball  as 
before  ;  and  after  two  or  three  cuts  have  been  made  in  the 
sclerotic  towards  the  optic  nerve,  the  resulting  flaps  may  be 
pinned  to  the  wax  in  the  plate,  so  as  to  support  the  eye  in  an 
upright  position.     Then  on  removing  with  care  the  iris,  taking  by  an  anto- 
it  away  from  the  white  ring  of  the  ciliary  muscle  and  ligament,  ^^^ 
the  ciliary  processes  beneath  will  be  displayed. 

On  another  ball,  in  which  the  fore  part  of  the  choroid  is  and  a  po«- 
shown  by  incising  the  sclerotic  as  above  directed,  a  posterior  °^  ^' 
view  of  the  processes  is  to  be  prepared.  In  this  proceeding  the 
iris  is  to  be  left  untouched,  but  the  choroid  coat  is  to  be  divided 
circularly  with  a  scissors  a  little  behind  the  ring  of  the  ciliary 
muscle,  and  is  to  be  raised  with  that  ligament  and  the  attached 
iris  in  one  piece.  By  gently  washing  the  pigment  from  the 
back  of  the  iris  the  small  processes  will  be  made  manifest. 
By  means  of  this  dissection  the  interior  of  the  choroid  coat  may  To  sec  the 

•k«  ««^^  interior, 

be  seen.  * 

The  structure  of  the  membrane  may  be  examined  on  a  frag-  and  the 
ment  obtained  from  the  eye  destroyed  in  making  the  preparation  ■^"'^^"^ 
of  the  sclerotic  coat. 

If  a  vertical  section  is  made  of  another  eyeball,  it  will  show  To  make  a 
the  ciliary  processes  in  their  natural  position,  and  will  demon-  tftS!^  "^ 
strate  the  relative  situation  of  all  the  parts.  This  section, 
which  it  is  difficult  to  make,  should  be  attempted  in  water  with 
a  sharp  large  knife,  and  on  a  surface  of  wax  or  wood,  after  the 
cornea  and  sclerotic  have  been  cut  with  a  scissors.  When  the 
eye  has  been  divided,  the  halves  should  remain  in  water. 

The  CHOROID  COAT  (fig.  134)^  a  thin  membrane  of  a  dark  Form  and 
colour,  and  forms  a  segment  of  a  sphere.  Like  the  sclerotic 
stratum,  it  extends  from  the  optic  nerve  to  the  fore  part  of  the 
eyeball.  When  viewed  on  the  eye  in  which  the  ciliary  liga-  Anterior 
ment  is  entire,  it  appears  to  terminate  at  the  ligament ;  but  it 
may  be  seen  in  the  other  dissections  to  bend  inwards  behind 
that  ring,  and  to  end  in  a  series  of  projections  {pars  plicaia) 
behind  the  iris. 
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principally  of  bloodvessels,  whose  branches  are  arranged  dif- 
ferently on  the  outer  and  inner  parts.  Ramified  pigment  cells 
make  up  the  rest  of  the  coat. 

In   the  outer  part  (fig.    134)  the  larger  blanches  of  both  A  p^""' i** 
arteries  and  veins  are  contained  ;  and  the  veins  (/)  form  parallel  aoii. 
uurvea  {va»a  vortkosa)  as  they  end  in  four  or  five  chief  efferent  with  inrgt 
trunks.     In  the  interspaces  of  the  vessels  towards  the  outer  ■"*"'"'  ™° 
surface  there  are  ramified  irregular  pigment  cells  (fig.  133,  a),  piirnont 
which   contain  a  nucleus  and  molecular  grains  of  dark  brown  i^ij-. 
colouring  matter.      The  offsets  of  these  cells  unite  together,  and 
form  a  tibroua  web  or  stroma  for  this  tunic  (Kolliker). 

In  the  inner  part  of  the  choroid  the  vessels  form  a  network  Cijiiibrlw 
of  c  ipillariea  with  meshes  smaller  than  elsewhere,  whose  inte>  ^' 

stices  are  rather  less  towards  the  back  than  the  imat  of  the 
eyeball  :  this  pait  of  the  choroidal  coat  is  described  sometimes 
OS  a  separate  layer  (tunica  RuyidUana). 

The  tlroitui  or  web  of  the  lioroid  is  formed  by  the  ontronners  lt«  stroma. 


Pig.  133.* 


of  the  cells  before  mentioned,  and  ie 
of  the  choroid  where  the  pigment 
cells  are  absent  from  it. 

In  the  ciliary  processes  there 
is  a  similar  tesiture  of  ramified 
bloodvessels  though  with  larger 
capillary  meshes  than  in  the 
choroid ;  and  the  intermixed  pig- 
ment cells  lose  their  colouring 
matter  towards  the  tips  of  the 
folds. 

The  pigmentary  latTrthrane' 
(choroidal  epithelium).  On  the 
inner  surface  of  the  choroid  coat 
and  ciliary  processes  is  a  pig-  ■ 
mentary  lining,  which  is  eajiily 
detached.  It  consists  in  great 
part  of  a  single  stratum  of  sLx- 
Hided  nucleated  cclb  with  granu- 
lar contents   (fig.  133,  b),  which 

are   applied   to   each   other    by  i/i^-'  t 

their   edges.      It   has  this  con- 
stitution as  far  forwanls  as  the 

tiliarj'  processes,  but  in  front  of  that  line  it  is  several  layers 
deep,  and  the  cells  are  rounded.  This  dark  layer  absorbs  the 
superabundant  rays  of  light  entering  the  eyeboIL 

*  Figment  cella  of  the  eyeball  (Kolliker). — A.  BamiBed  pigment  cells  of 
tlie  cboroid  coat.  b.  Front  view  of  the  hexaeonat  cells  of  the  pigmentary 
membrane,     b.  Side  view  of  the  same.     c.  Figment  of  the  cells. 
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Anterior 
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In  the  eye  of  the  ox  tlie  coloturing  matter  is  absent  &am  the 
cells  in  the  bottom  of  the  eye,  and  allows  the  tissue  of  the 
choroid  (tapetum)  to  shine  through  it ;  and  in  the  albino 
the  pigment  is  altogether  deficient  in  the  cells  of  this  layer  and 
the  choroid,  so  that  the  vessels  give  a  red  appearance  to  the 
interior  of  the  eye. 

CiUART  LIGAMENT  AND  MUSCLE.  In  the  eye  from  which 
the  sclerotic  coat  has  been  removed,  the  white  band  of  the 
ciliary  ligament,  with  the  mnscle  close  behind  it  (annuhu 
€Ubidw)y  may  be  seen  in  its  natural  position  outside  the  front 
of  the  choroid  coat. 

Ciliary  ligament.  This  narrow  circle,  about  ith  of  an  inch 
thick,  surrounds  the  iris,  and  is  situate  in  the  ball  of  the  eye 
nearly  opposite  the  junction  of  the  cornea  with  the  sclerotic 
tunic.  It  may  serve  the  purpose  of  supporting  the  other  coots 
at  the  fore  part  of  the  eye. 

Externally  it  is  connected  with  the  sclerotic,  but  a  small 
interval  or  venous  canal,  the  sinus  circularis  iridis  exists  between 
the  two.  Its  fibres  are  circular ;  they  are  stiff,  and  resemble 
elastic  tissue  in  their  properties,  but  they  are  supposed  by  some 
to  be  muscular,  and  to  compress  the  lens. 

The  ciliary  muscle  (fig.  130,  ***)  consists  of  unstriated  fibres, 
and  forms  a  grayish  layer,  about  tjjth  of  an  inch  wide,  on  the 
surface  of  the  choroid  coat,  close  to  the  ciliary  ligament.  It  is 
connected  in  front  with  the  sclerotic  coat,  and  the  radiating 
fibres  of  the  posterior  elastic  layer  of  the  cornea ;  its  fibres  are 
directed  backwards  and  inwards,  and  end  on  the  choroid  coat. 
At  its  origin  the  muscle  conceals  the  ciliary  ligament.  The 
nerves  to  the  iris  pierce  its  fibres. 

Use.  The  muscle  adjusts  the  eye  for  the  vision  of  near 
objects,  by  rendering  the  lens  more  convex  in  some  way  not  known. 

The  IRIS  (fig.  134,  c)  is  avascular  and  muscular  structure 
whose  vessels  are  continuous  with  those  of  the  choroidal  coat 
Its  position  and  connections  may  be  observed  in  the  diflTerent 
dissections  that  have  been  prepared. 

Placed  within  the  ciliary  ligament,  it  is  suspended  vertically 
in  front  of  the  choroid  coat  (fig.  130,  ^),  and  is  pierced  by  an 
aperture  for  the  transmission  of  the  rays  of  light.  It  is  circular 
in  form,  is  variously  coloured  in  different  persons,  and  is  im- 
mersed in  the  aqueous  humour. 

By  its  circumference  the  iris  is  connected  with  the  posterior 
elastic  layer  of  the  cornea  and  the  ciliary  ligament ;  and  by 
means  of  the  last  body  with  the  sclerotic  coat  close  to  the  cornea. 
The  anterior  surface  is  free  in  the  aqueous  humour,  and  is  marked 
by  lines  converging  towards  the  pupil.  The  posterior  surface  is 
also  free,  and  is  covered  with  a  thick  layer  of  pigment,  to  which 
the  term  uvea  has  been  applied  (fig.  130,  *). 


TH£  IBIS:  BTBDCTIIBE. 


781 


The  aperture  In  it  is  named  the  ftipU  of  the  e;e ;  thia  is  ^'?*^ 
slightly  internal  to  the  centre,  and  is  Bearlf  circular  in  form,  tbe  i»ntni 
but  ita  size  is  constantly  varying  {from  ^th  to  |rd  of  an  inch)  'pet™'- 
by  the  contraction  and  relaxation  of  the  muscular  fibres,  accord- 
ing to  the  degree  of  light  acting  on  the  optic  nerve. 

Strwivre.  The  stroma  of  the  iiis  is  composed  chiefly  of  fibres  Component 
of  areolar  tisaue,  arranged  in  bundles,  which  aie  directed  like       '  ""*' 

Kg.  134." 


rays  towards  the  pupU.  In  it  are  involuntary  mnscnlaT  fibres, 
both  circular  and  radiating,  together  with  pigment  cells.  Vessels 
and  nerves  ramify  through  the  tisane. 

Mutcidar  Jihnt.    The  tphincter  of  the  pupil  (fig.  13S)  is  a  x 
narrow  band  about  -j'^th  of  an  inch  wide,  which  is  close  to  the  ^ 
jiupil  on  the  posterior  aspect.     The  dilate  of  the  pupil  b  said  to  u 
Ivegin  at  the  outer  border  of  the  iria,  and  its  fibres,  collected  into 
bundles,  join  one  anotlier  and  end  internally  in  the  sphincter. 

Helton.  Enlargement  of  the  pupil  is  supposed  to  be  effected  H< 
by  shortening  of  the  radiating  fibres ;  and  diminotion,  by  con-  " 
traction  of  the  circular  ring.     The  movements  of  the  iris  are 
involuntary  and  regulate  the  admission  of  light. 

The  pufmetU  cdli  are  spread  out  in  the  stioma,  and  a 

*  Viev  of  the  front  of  ths  oboroidsl  coat  and  iris— external  nrbce 
(^d). — a.  Sclernlic  coat  cat  and  reflected,  d.  Choroid  coat  c.  Iria. 
h.  Ciliaiy  aiiiBcte  :  and  the  circular  band  between  it  and  the  iris  reproenta 
tbs  ciliarjr  ligunent  t.  Ciliarr  nerrei  betweeo  the  two  ooter  coats.  /. 
Veins  of  the  choroid  coat. 


form  of  plg- 
meDtnUi. 
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posed  also  on  both  surfaces.  In  the  substance  of  the  iiis  thej 
are  ramified  and  irregular,  as  in  the  choroid  (fig.  133,  a),  and 
may  contain  yello^jr,  brown,  or  very  dark  pigment.  On  the  fore 
part  of  the  iris  they  are  ovalish  or  rounded,  but  still  ramified ; 
and  behind  it,  where  there  is  a  thick  layer  (uvea),  the  cells  are 
rounded  and  filled  with  granules.  The  colour  of  the  iiis  is 
dependent  upon  the  colour  and  position  of  the  pigment. 

The  arteries  of  the  iris  have  a  looped  arrangement :  they  are 
derived  chiefly  from  the  long  and  the  anterior  ciliary  branches, 
but  some  come  from  the  vessels  of  the  ciliary  processes.  On 
arriving  at  the  ciliary  muscle  the  long  ciliary  arteries  form  a 
circle  around  the  margin  of  the  iris ;  from  this  loop  other  anas- 
tomotic branches  are  directed  towards  the  pupil,  near  which 
they  join  in  a  second  arterial  circle,  and  end  in  veins. 

The  veins  resemble  the  arteries  in  their  arrangement  in  the 
iris,  and  terminate  in  the  veins  of  the  choroidal  coat. 

The  nerves  of  the  iris  divide  into  branches,  which  communi- 
cate, and  extend  towards  the  pupil ;  they  are  without  dark  out- 
line, and  their  ending  is  not  known. 

Membrane  of  the  pupil.  In  the  fetus  the  aperture  of  the  pupil 
is  closed  by  a  vascular  transparent  membrane,  which  is  attached 
to  the  edge  of  the  iris,  and  divides  into  two  distinct  chambers 
the  space  in  which  the  iris  is  suspended.  It  is  continuous 
behind  with  the  vascular  case  of  the  lens.  About  the  eighth 
month  the  vessels  become  impervious,  and  at  the  time  of  birth 
only  fragments  remain. 

Ciliary  Vessels  and  Nerves.  The  ciliary  arteries  are 
oflfsets  of  the  ophthalmic  (p.  48),  and  supply  the  choroid  cojU, 
the  ciliary  processes,  and  the  iris.  They  are  classed  into  jk»s- 
terior  and  anterior,  and  two  of  the  first  set  are  named  lonir 
ciliary ;  but  they  will  not  be  seen  without  a  special  injection  of 
the  vessels  of  the  eye. 

The  posterior  (short)  ciliary  branches  (fig.  134)  pierce  the 
sclerotic  coat  around  and  close  to  the  optic  nerve,  and  running 
forwards  on  the  surface  of  the  choroid  membrane  enter  its  sub- 
stance at  different  points. 

Two  of  this  set  (long  ciliary)  are  directed  forwards  to  the 
ciliary  ligament,  one  on  each  side  of  the  eyeball,  and  form  a 
circle  around  the  iris  in  the  ciliary  muscle,  as  before  explained, 
before  being  distributed  in  it.  In  the  eye  the  outer  one  lies 
rather  above,  and  the  inner  rather  below  the  level  of  the  middle 
of  the  ball. 

The  anterior  ciliary  arteries,  five  or  six  in  number,  are  smaller 
than  the  posterior,  and  arise  at  the  front  of  the  orbit,  chiefly 
from  muscular  branches ;  they  pierce  the  sclerotic  coat  about  a 
line  behind  the  cornea,  supply  the  ciliary  processes,  and  join  the 
arterial  circle  of  the  long  ciliary  vessels  before  they  end  in  the 
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iris.     In  inflammation  of  the  iris  these  vessels  are  enlarged,  and 
form  a  ring  around  the  cornea. 

The  posterior  ciliary  veins  leaving  the  choroid  coat  are  com-  Posterior 
monly  four  in  number,  and  the  branches  entering  these  trunks  *^"**"y '» 
form  arches  (vasa  vorticosa)  on  the  surface  (fig.  134,/) :  they 
perforate  the  sclerotic  layer  at  separate  points,  midway  between 
the  cornea  and  the  optic  nerve,  and  end  in  the  ophthalmic  vein.  1^,^^^,^ 

Anterior  cUiary  veins  h^n.  in  a  plexus  within  the  ciliary  aOiiuy 
muscle,  and  accompany  the  arteries  through  the  sclerotic  to  join  ^*^' 
the  ophthalmic  :  they  communicate  with  the  sinus  ve^osus. 

The  ciliary  nerves  (fig.  134)  are  derived  from  the  lenticular  Ciliary 
ganglion,  and  from  the  nasal  nerve  (p.  46).     Entering  the  back    ®^^** 
of  the  eyeball  with  ^e  arteries,  they  are  continued  forwards 
with  the  vessels  between  the  sclerotic  and  choroid  coats  nearly 
as  far  as  the  ciliary  muscle :  at  this  spot  the  nerves  send  offsets 
to  the  cornea,  and  pierce  the  fibres  of  the  ciliary  muscle  to  enter  end  in  iris 
the  iris,  but  their  manner  of  ending  is  unknown.     Offsets  from  Siacie.  ^ 
the  nerves  supply  the  ciliary  muscle. 

Chamber  of  the  Aqueous  Humour  (fig.  130).  The  space  Space  con- 
between  the  cornea  in  front  and  the  lens  behind,  in  which  the  iris  JJlJjhi^our- 
is  suspended,  contains  a  clear  fluid  named  the  aqueous  humour. 
In  the  fetus  before  the  seventh  month  this  interval  is  separated 
into  two  by  the  iris  and  the  pupillary  membrane,  but  in  the  jfj^^^y. 
adult  it  is  only  partly  divided,  for  the  two  communicate  through  two  by  the 
the  pupil.     The  boundaries  of  the  two  chambers  may  be  seen  in  *"*• 
the  eye  on  which  a  vertical  section  has  been  made. 

The  anterior  chamber  is  the  larger  part  of  the  space ;  it  is  Anterior 
limited  in  front  by  the  cornea,  and  behind  by  the  iris.  ^^"^^ 

The  posterior  chamber  is  a  narrow  interval  behind  the  cip-  Posterior ; 
cumference  of  the  iris,  which  is  bounded  in  front  by  the  iris ;  *t8  bound- 
behind  by  a  piece  of  the  membrane  (suspensory  ligament  of  the 
lens)  on  the  front  of  the  vitreous  humour ;  and  at  the  circum- 
ference by  the  ciliary  processes. 

The  aq\ie<ms  humour  is  quite  transparent,  and  consists  nearly  Aqueous 
of  pure  water.     A  small  quantity  of  chloride  of  sodium,  with  "**™**"''- 
some  extractive  matter,  is  in  solution  in  it.     It  has  been  sup- 
posed that  this  fluid  is  secreted  by  a  special  membrane  lining 
the   cavity,   but  evidence  of  the  existence  of  such  a  layer  is 
wanting :  the  fluid  is  formed  by  the  vascular  structures  around. 

The  Nervous  Tunic  or  Retina.  This  coat  (tunica  nervea)  Retina  con- 
is  in  part  continuous  with  the  optic  nerve,  and  is  the  most  deli-  o^c  nerve, 
cate  of  all  the  structures  of  the  eyeball.     On  it  the  image  of 
objects  is  produced  by  the  rays  of  light  being  brought  to  a  focus 
in  the  bottom  of  the  eye. 

Dissection,  The  retina  can  be  satisfactorily  examined  only  on  Dissection 
an  eye  that  is  obtained  before  forty-eight  hours  have  expired  retinl  **** 
since  the  death.     To  bring  it  into  view  on  the  eyeball  on  which 
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the  choroid  coat  was  dissected,  tJbe  choToidal  covering  must  be 
torn  away  carefully  with  two  pair  of  forceps  whilst  the  eye  is 
immersed  in  water  or  spirit. 

If  an  entire  eye  is  used  for  the  purpose,  a  thread  may  lie 
passed  through  the  cornea,  and  fastened  to  a  pin  fixed  in  wax ; 
then  on  removing  in  a  fluid  the  sclerotic  and  choroid  coats,  the 
retina  will  be  laid  bare. 

The  interior  of  the  retina  may  be  seen  in  the  eye  from  which 
the  cornea,  the  iris,  and  the  corpus  ciliare  have  been  removed 
in  front. 

The  retina  is  the  most  internal  of  the  three  concentric  strata 
in  the  globe  of  the  eye,  and  is  situate  between  the  choroid  coat 
and  the  transparent  mass  (vitreous  humour)  in  the  interior.  It 
is  moulded  ujjon,  and  supported  by  the  vitreous  body  ;  and  its 
form  is  that  of  a  segment  of  a  sphere,  but  its  aperture  in  front  ii 
very  large. 

Beginning  behind  at  the  optic  nerve,  this  thin  layer  extendi 
fon^anls  to  the  ciliary  processes  (outer  margin  of  the  corpus 
ciliare),  where  it  ends  in  a  wavy  border — the  ora  serrata. 
Where  the  retina  ceases  in  front  a  thin  layer  of  elongated 
nucleated  cells,  which  are  not  nerve  elements,  is  continued  <m 
as  far  as  the  tips  of  the  ciliary  processes. 

This  nervous  expansion  is  of  a  pinkish  gray  colour,  and  is 
semitransparent  when  fresh,  so  that  an  image  can  be  seen  on 
it  at  the  bottom  of  the  eye  when  the  two  external  coats  have 
been  removed  ;  but  it  soon  loses  this  translucency,  and  is 
moreover  rendered  opaque  by  the  action  of  water  and  other 
substances.  Its  thickness  is  greater  at  the  posterior  than  the 
anterior  part  of  the  eyebalL 

On  the  outer  surface  are  some  fine  shreds,  fragments  of  a 
structure  (Jacob's  membrane)  to  be  noticed  presently,  which 
float  in  the  fluid  in  which  the  preparation  may  be  placed; 
and  in  a  fresh  eye,  on  which  the  coats  have  been  removed  fnun 
behind,  a  continuous  layer  of  this  membrane  may  be  detached 
with  care. 

On  looking  to  the  inside  through  the  vitreous  body,  the  sur- 
face is  smooth ;  it  is  covered  with  folds  in  the  preparation,  but 
these  are  accidental,  in  consequence  of  the  membrane  having 
lost  its  proper  support.  At  the  spot  where  the  optic  nerve 
expands  (poms  opticus)  is  the  central  artery  of  the  retina.  In 
the  interior  of  the  himian  eye,  in  the  axis  of  the  ball,  is  a 
slightly  elliptical  yellow  point,  ^^th  of  an  inch  in  diameter, 
which  is  named  the  yeUow  spot  (limbus  luteus  of  Sommerring). 
Almost  in  the  centre  of  that  spot  is  a  minute  hollow,  the  fovea 
centralis,  which  appears  black  in  consequence  of  the  tbinti«>qa  of 
the  wall  allowing  the  dark  pigment  outside  to  be  seen. 

Structure  (fig.  135).  In  the  retina  are  three  layers  or  strata 
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of  different  materials,  bother  with  bloodvessels :  viz.,  an 
inner  {'),  composed  of  neire  elements  ;  an  outer  {Jacob's  mem- 
brane), fonned  of  peculiar  bodies  (') ;  and  an  intermediate  or 

,  granular  layer  (^).     Passing  verticallj  through  some  laj'ers  of 

,  the  letina  are  minute  threads— fibres  of  Mailer,  hither  with 

,  a  very  fine  areolar  tissue  in  the  two  ijinei  strata. 

The   layer  of  nerve  mbiUmce   (*)   is  made  up   of   the    same  Onaef  oarr 

I   elements  as  the  gray  matter  of  the  encephalon,  vit,  of  a  mole-  ™''"'™'* 

I   cular   matrix    containing    difTerent- 
nzed  nerve  cells,  with  neire  fibres  Pig-  135.* 

instead  of  nerve  tubes ;  these  con-    _    b  >    _        e 

stitueuta  have  the  following  arrange- 

The  tubules  of  the  optic  nerve  {k), 
having  become  solid  in  texture  and  I 
gray  in  colour  from  the  absence  of 
the  white  substance  of  Schwann, 
radiate  in  bundles  from  the  end  of 
the  optic  trunk,  and  communicate 
blether  to  construct  a  thin  web  at 
the  inner  aspect  of  the  nervous 
Isjrer ;  this  delicate  network  with 
lengthened  meshee  diminishes  in 
strength  as  it  is  followed  forwards. 

Outside  the  nerve  fibres  is  a 
stratum  of  the  molecular  material 
((j),  with  lar(;e  pale  pyriform  and 
roundish  nucleated  nerve  cells  {h) 
with  oflsets  :  this  layer  begins 
around  the  entrance  of  the  optic 
nerve,  and  becomes  thinner  as  it 
extends  forwards.  Around  the  optic 
nerve   the  cells    are    arranged    in 

one  layer,  and  over  the  yellow  spot  they  are  abont  six  deep ; 
but  near  the  ora  serrata  they  are  scatteied.  Offsets  of  the  oells, 
communicating  with  one  another,  join  internally  the  nerve  fibres, 
and  are  connected  externally  with  the  inner  granular  bodies  {J). 

In  the  nervous  layer  is  a  pleiMi  of  bloodvtueU,  which  is  derived  Bi 
from  the  central  vessels  of  the  retina  contained  in  the  optic  J? 

*  Magnified  Tertical  aectioo,  ^  of  the  retina  (Ealliker). — 1.  Coliiiaiisr 
layer  with  rods,  a,  uid  cones,  b.  2.  Qrannlar  lajer  with  oater  bodies,  t, 
and  inner  layer  of  gTaanles,  d,  asd  intennediato  non-gnniilar  part,  /.  S. 
NerrouB  lajer  with  A,  aerve  cells,  and  h,  nerre  fibres  ;  ontaide  ths  cells  is 
■  finely  grannlar  part,  g,  and  inside  the  Gbrea  a  limiting  membrane,  t. 

B.  Cones  of  the  outer  layer,  1,  connected  with  fibres  (fibres  of  If  lillei), 
and  passing  through  part  of  the  retina. 

c.  Bods  of  the  outer  layer,  1,  supposed  to  be  ooited  with  Gbna  of  HU- 
ler,  like  the  conea. 

S  B 
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nerve  (p.  48).  When  the  nerve  becomes  xnembranifonn  tk 
artery  divides  into  four  or  five  branches;  these  pierce  the  straton 
of  fibres,  and  end  in  a  network  of  capillaries  amongst  and  outside 
the  nerve  cells,  like  the  vessels  in  the  gray  substance  of  tk 
encephalon.  The  larger  branches  of  the  artery  keep  detr  d 
the  axis  of  the  eyeball,  and  only  capillaries  occupy  Uie  yelkv 
spot. 

In  the  fetus  a  branch  of  the  arteiy  is  distributed  to  the  Itck 
of  the  lens. 

In  animals  a  marginal  vessel  runs  circularly  round  the  ball  it 
the  anterior  termination  (ora  serrata)  of  the  retina. 

The  outer  stratum  (*)  or  columnar  layer  of  the  retina  (Jacobs 
membrane)  consists  of  two  different  elements — ^rods  and  cooft 
which  are  arranged  with  their  ends  inwards  and  outwards. 

The  rods  (c)  are  elongated  solid  particles,  which  are  pointt^ 
at  the  inner  end,  and  are  the  more  numerous  of  the  two  kink 

of  bodies.     The  cones  (b)  are  shaped  lib 

a  flask  with  a  long  neck,  and   have  tb 

larger  end  turned  inwards  :  they  do  Dd 

project  so    far   out  as  the  rods.      Wha 

viewed  on  the    outer  surface,   the  coobi 

form  large  isolated  swellings  amongst  tk 

ends  of  the   rods  (fig.  136,  c),  and  at  t 

deeper  level.     By  their    inner  ends  the 

cones  are  united  with  a  pear-shaped  all 

and  a  Mtlllerian  fibre,  but  the  connectioc^ 

of  the  rods  are  doubtful. 

In  the  fresh  state  both  are  clear  and  homogeneous,  with « 

glistening  appearance,  but  these  characters  are  soon  destroTcd 

by  water  and  other  fluids. 

The  granular  layer  (^  consists  of  innumerable  rounded  ai 
ovalish  bodies  with  nuclei,  which  are  collected  into  two  sett 
(c,  d),  with  an  intervening  fine  molecular  material.  In  tk 
outer  layer  there  are  in  addition  pear-shaped  cells  united  witk 
the  cones,  and  elliptical  clear  bodies  with  three  or  four  traitf- 
verse  bars  on  each  (Henle). 

The  intervening  portion  has  a  striated  appearance,  from  tk 
passage  of  the  fibres  of  MiLller  through  it. 

The  JUyres  of  Miiller  (b,  c)  are  extremely  fine  threads,  whici 
pass  vertically  through  the  substance  of  the  retina,  from  tk 
pyriform  bodies  connected  with  the  cones,  and  as  is  supposed  br 
Kolliker  from  the  rods  also,  to  the  coipuscles  in  the  inner 
nuclear  layer  (d), 

*  Microscopic  appearance  of  the  outer  sorfaoe  of  the  retina.  — a.  Ovfi 
the  yellow  8]>ot.  6.  Near  the  spot.  c.  Middle  of  the  retina.  The  hiifa 
rings  represent  the  cones,  and  the  smaller  ones  the  rods,  seen  endwise  ia 
all  the  figures. 
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The  limiting  membrane  is  a  very  delicate  lining  on  the  inner  Membrane 
surface  of  the  retina,  \9hich  resembles  the  elastic  layers  of  the  }^^. 
cornea  in  its  properties.     The  inner  surface  is  smooth  and  in 
contact  with  the  membrane  of  the  vitreous  body  ;  and  the  outer 
is  joined  by  bundles  of  areolar  tissue  which  pass  outwards  between 
the  nerve  fibres. 

In  the  yellow  spot  the  nerve  cells  of  the  inner  layer  form  a  constitu- 
continuous   stratum  which  rests  on  the   membrana  limitans  ;  ®"^  ^' 
whilst  the  nerve  fibres  and  the  molecular  material  extend  only  yellow  spot, 
into  the  circumference.     The  granular  layer  and  the  fibres  of 
Miiller   are   absent   over   the   central   fossa.     Only  the   cones 
of  Jacob's  membrane  (fig.  136,  a)  are  found  in  this  spot. 

The  colour  of  the  part  is  due  to  yellow  pigment  diffused  colour, 
through   all   the   textures   except   Jacob's  membrane.      Water 
removes  it  readily. 

Capillary  vessels  occupy  the  spot,  whilst  the  larger  branches  VeaMiB. 
pass  around. 

ViTREons  BoDT.  A  transparent  mass  fills  the  greater  part  of  vitreoiui 
the  space  within  the  coats  of  the  eyeball,  which  has  been  named  ^^^^' 
vitreous  body  from  its  resemblance  to  glass ;  it  consists  of  a 
dear  aqueous  fluid,  contained  in  a  translucent  membrane,  and 
has  the  consistence  of  jelly. 

Dissection,   The   vitreous  body  may  be  seen  on  the  eye  on  To  obufa  a 
which  the  retina  was  dissected,  by  taking  away  the  retina,  the  ^"^  **'  **» 
ciliary  ligament  and  processes,  and  the  iris. 

To  obtain  a  view  of  its  anterior  part  with  the  lens  in  situation,  and  of  iu 
an  eyeball  should  be  pinned  upright  on  wax ;  the  sclerotic  and  ^°'* 
choroid  coats  should  be  cut  through  about  a  quarter  of  an  inch 
behind   the   cornea ;  and   on   removing   carefully   the   cornea, 
ciliary  ligament  and  muscle,  and  ciliary  processes,  the  vitreous 
body  will  be  apparent. 

The  vitreous  body  is  globular  in  form,  and  fiUs  four  fifths  of  Partof  tlie 
the  ball  of  the  eye,  reaching  forwards  nearly  to  the  iris.     In  5y  it 
front  the  vitreous  body  is  slightly  hollowed,  and  receives  the 
lens  with  its  capsule,  to  which  it  is  closely  united.     The  fluid 
of  the  vitreous  body  has  nearly  the  same  composition  as  the  Compoai- 
aqueous  humour.     Enveloping  the  whole  is  a  thin  membrane 
named  hyaloid. 

The  hyaloid  m^embrane  ia  the  fine  transparent  covering  of  the  Hyaloid 
vitreous  body.     It  passes  continuously  over  the  surface  of  that  ™"™  '^•' 
mass ;  and  in  the  fetus  it  is  connected  with  fibres  that  penetrate  connec- 
the  vitreous  body.     On  the  inner  aspect  are  a  few  delicate  nucleL    ****"■  '• 

At  the  fore  part  it  is  closely  united  with  the  membrane  sup-  j^  front 

porting  the  lens  (fig.  130,  •),  and  ends  by  joining  the  back  of 

the  capsule  of  the  lens.     At  the  bottom  of  the  eyeball,  opposite  ^^  behind. 

the  optic  nerve,  the  membrane  is  closely  connected  to  the  parts 

aroimd. 

8  I  2 
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This  membrane  and  the  vitreous  mass  are  extra-Tascnlsr,  and 
receive  their  nutritive  material  from  the  veaselB  of  the  ciliizy 
processes  and  retina. 

SuspeTisory  ligament  of  the  lens  (Retzius).  This  is  a  transpaioit 
membranous  structure  (fig.  130,  *),  placed  around  the  lens  at 
the  front  of  the  hyaloid  membrane,  and  between  the  antenor 
termination  (ora  serrata)  of  the  retina  and  the  lens  capflal& 
After  the  ciliary  processes  of  the  choroid  coat  are  detached  fron 
it,  dark  lines  of  pigment  cover  the  surface  ;  and  when  these  are 
washed  away  plaits  or  folds,  ciliary  processes^  come  into  view, 
which  resemble  the  processes  of  the  choroid  coat,  but  are  les 
prominent  and  longer,  and  do  not  quite  reach  the  lens  capsok 
internally.  The  two  sets  of  folds  are  dovetailed  together,  the 
prominences  of  one  membrane  being  received  into  hollows  o& 
the  other ;  and  thus  the  ligament  gains  a  fixed  point  for  sup- 
porting the  lens.  In  this  membrane  are  stiff  longitudinal  and 
elastic  fibres. 

Canal  of  Petit.  Around  the  margin  of  the  lens  capsule  u  a 
small  canal  (fig.  130,  *)  about  one  tenth  of  an  inch  acioas,  which 
has  received  the  above  name.  It  is  situate  between  the  suspen- 
sory ligament  and  the  front  of  the  hyaloid  membrane— being  an 
interval  of  separation  between  the  two.  When  the  canal  hu 
been  opened  and  distended  with  air,  it  is  sacculated  at  regular 
intervcds,  like  the  large  intestine,  in  consequence  of  the  inflstioii 
of  the  plaits  of  the  anterior  boundary.  The  margin  of  the  cap- 
sule of  the  lens  projects  into  the  space. 

Crtstallinb  lens  and  its  capsule.  The  crystalline  kos 
is  situate  behind  the  pupil  of  the  eye  (fig.  130,  l),  and  acts  in 
bringing  to  a  focus  on  the  retina  the  rays  of  light  passing  through 
that  aperture. 

The  capsule  is  a  firm  and  very  elastic  transparent  case,  whick 
is  permeable  to  fluid,  and  closely  surroimds  the  lens.  It  is 
seated  in  a  hollow  on  the  front  of  the  vitreous  body.  Tbe 
anterior  part  projects  towards  the  iris  and  the  pupil ;  whilst  the 
posterior  is  received  in  the  vitreous  body,  to  which  it  is  in- 
separably luiited.  The  circumference  of  the  case  correspondi 
with  the  canal  of  Petit. 

Its  anterior  surface  (fig.  130,  0  ^  ^^^i  And  touches  the  iris 
near  the  pupil,  but  is  separated  from  it  by  a  slight  space  (poste- 
rior chamber)  at  the  outer  part;  it  gives  attachment  towaidt 
its  circumference  (^th  of  an  inch)  to  the  suspensory  ligament 

The  anterior  part  of  the  capsule  is  four  or  five  times  thicker 
than  the  posterior,  as  far  outwards  as  to  the  attachment  of  the 
suspensory  ligament,  and  supports  itself  after  the  removal  of  the 
lens ;  it  ia  ten  snd  quite  transparent,  being  stmcturelessy  toA 
lemauiB  cVeax  iot  qotcl<&  ^im^  Vti^tsiYmsfiL^a&RA.  \sl  «^irit,  addi,  and 
boiling  walct,  ^i^^  ^'^  ^^^^"\K5«t%^"l^Saa  <»sc&Kft^  ^\^^v*^iaeis& 
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part  of  the  capsule  (")  is  thin  and  membianoos,  and  decreases  in  Posterior 
thickness  towards  the  centre  :  it  is  joined  by  the  hjaloid  mem-  fliBviu. 
biane  of  the  vitreouB  bod;. 

In  the  adult  human  eye  the  capeole  of  the  lens  ia  not  supplied  v«»oiitoit. 
Tritb  bloodvessels.     But  in  the  fetos  a  branch  of  the  central 
artery  of  the  retina  passes  thioi^h  the  vitreous  body  to  supply 
it :  and  some  offsets  in  front  join  the  Teasels  of  the  membiane  of 
the  pupil  and  iris. 

Diuectvm.   The  lens  will  be  obtained  by  cutting  across  the  '^™J?P' 
thin  membranone  capsule  in  which  it  is  inclosed. 

The  leru.  When  the  lens  is  lemored  from  its  capsnle,  it  ia  a  BuTf«««i« 
BoUd  and  transparent  doubly  convex  body  ;  but  the  curree  are  cqiaUiji 

Fig.  187." 


nneqnal  on  the  two  surfaces,  the  posterior  being  greater  than  the 
anterior.  Its  margin  is  somewhat  rounded.  Ite  measurement  dl 
from  side  to  aide  is  one  third  of  an  inch,  and  from  before  back 
about  one  fourth  of  an  inch.  The  density  increases  from  the  iaaMf. 
circumference  to  the  centre  ;  for  whilst  the  superficial  part  may 
be  robbed  off  easily  with  the  finger,  the  deeper  portion  is  hard 
and  firm,  and  is  named  the  nucUm. 

On  each  surface  are  three  lines  diverging  from  the  centre,  and  Lins>  on  t: 
reaching  towards  the  mai^  (fig.  1 37)  ;  they  ate  the  edges  of  "•'*»=* 
planes  or  septa,  and  are  so  situate  that  those  on  one  aide  are 
intermediate  in  position  to  those  on  the  other.      In  the  human 
eye  they  are  not  distinctly  seen,  because  they  bifurcate  repeat- 
edly as  they  extend  outwanls. 

Covering  the  anterior  surface  of  the  lens,  and  connecting  it  a  in«r  ot 

'  FUnn  or  wpta  at  th«  pole  of  tho  Icds,  vith  tlie  attached  Gbrss. — 1. 
Fibres  reaching  Uie  ixntre  of  the  lens  between  the  planes.  2.  Fibres  joiu- 
ing  the  eztremitj  of  a  plane  or  uptuiit.  4.  Fibres  imitiTig  with  tha  <glMaib 
betiTMD  il>  eitramiCJat 
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with  the  caprale,  is  a  layer  of  rely  transparent  nnclefttcd  polr- 
goital  cells  (Hg.  138,  a),  wlkich  can  be  lecagmsed  only  in  ■  '  ' 
eye.  After  a  little  tinie  these  cells  absorb  moiEture  bom  ik 
aqiieoua  hiunour,  snd  breaking  down  fotm  the  fluid  thai  hai 
culled  aqfut  Morgagni  (Bowman) ;  hut  naturally  there  it  not  nj 
Uuid  between  the  len«  and  its  capaule. 

Slraeture.  After  the  lens  has  been  hardened  by  spirit  or  boiling 
it  may  be  demonstrated  to  consist  of  a.  series  of  layers  amngei 


Pig.  138.* 


Pig.  138.  t 


e  within  another,  like  those  in  an  onion.      Under  the  mieio- 
scope  each  layer  may  be  seen  to  be  eonstmcted  of  minute  paialkl 


its  texture.      It  conaiaU 


fibres.  No  bloodvessels  are  found  i 
mostly  of  albumen. 
IS  The  Inmirur  of  eufh  surface  linve  their  apices  in,  the  eattif. 
where  the  aeptn  inct-t,  nnd  ina_v  be  dot.icheil  from  one  iini>lbti 
at  that  spot,  and  turned  outwards. 

The  constituent  Jibra  of  the  lominEe  are  about  j-n'oB^''  °^  *" 
inch  in  diameter,  solid  and  rather  flat,  but  most  flattened  at  th? 
margin  of  the  lens ;  and  tlie  deeper  fibres  are  narrowed  and  lew 

■  Cells  and  fibres  of  the  lans  msgnified  (Bowman). — a.  Cells  nnitiDf 
the  bodjr  of  the  letu  to  the  capaute.  b.  Lens-Ghres  with  slisktlj  nn 
edges. 

t  Views  nf  the  lens  fibres  after  Henls.— a.  Surface  Gbm  with  tlieir 
naelei,  in  the  equatoriat  region  of  the  len».  6.  TranBverae  section  of  the 
filrea  of  the  auiiace  ef  the  lens,  showing  thalr  onion  with  other*. 
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distinct     In  the  superficial  fibres  are  contained  granular  nuclei 
(fig.  139,  a). 

The  edges  are  slightly  wavy  (fig.  138,  h) ;  and  each  fibre  are  wavy  at 
touches  six  others  (fig.  139,  6),  viz.,  two  on  each  side,  with  one  andtS^ 
above,  and  another  below  :  contiguous  fibres  are  therefore  dove-  ^^^* 
tailed  together,  and  this  interlocking  is  best  seen  in  the  lens  of 
the  codfish. 

The  extremities  are  soft  and  not  well  defined,  and  are  con-  and.ittached 
nected  to  the  partitions  on  opposite  surfaces  of  the  lens  in  tMs  \yfthebc^ 
way  : — those  that  are  attached  to  the  pole  or  the  spot  where  the  ®"***- 
septa  meet  on  the  one  aspect,  are  fixed  to  the  extremity  of  a 
septum  on  the  other  aspect ;  and  the  rest  of  the  fibres  passing 
between  two  septa  are  connected  at  one  end  nearer  to  the  pole, 
and  at  the  other  end  farther  from  it,  with  the  exception  of  the 
middle  fibres  which  are  at  the  same  distance  from  the  ends  of 
the  septa. 

Changes  in  the  lens  with  age.  Its  form  is  nearly  spherical  in  ChanRMin 
the  fetus ;  but  its  convexity  decreases  with  age,  particularly  on  "  * 

the  anterior  aspect,  until  the   lens  becomes  flattened  in  the 
adult. 

In  the  fetus  it  is  reddish  in  colour,  is  soft,  and  is  not  quite  colour,  and 
transparent ;  in  mature  age  it  is  firm  and  clear ;  and  in  old  age  ^      tence. 
it  becomes  flatter  on  both  surfaces,  denser,  and  of  a  yellowish 
colour. 
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The  organ  of  hearing  is  made  np  of  many  complex  paitA, 
which  are  lodged  in,  or  are  attached .  to  the  surface  of  the  teic- 
poral  hone. 

The  fundamental  part  in  this  organ,  as  in  the  eyeball,  is  n 
expansion  of  a  special  nerve  over  a  membrane  containing  fluuL 
For  its  protection  this  structure  is  enclosed  in  bone ;  and  it  is 
surrounded  by  certain  accessory  bodies  which  collect,  and  con- 
vey to  it  the  undulations  of  soimd. 

The  several  parts  constituting  the  auditory  apparatus  may  te 
arranged  into  those  outside,  and  those  within  the  substance  of 
the  temporal  bone. 

The  EXTERNAL  SET  (outer  ear),  which  may  be  first  examined, 
include  the  pinna  or  auricle,  and  the  auditory  canal  :  the  former 
has  been  noticed  at  page  36,  and  the  latter  is  described  below. 

The  AUDITORY  CANAL  (meatus  atuiitorius  externum)  is  the 
passage  which  leads  from  the  pinna  to  a  cavity  in  the  temporal 
bone  named  the  tympanum,  and  transmits  inwards  sounds. 

Dissection,  To  obtain  a  view  of  this  canal,  a  recent  tempoial 
bone  is  to  be  taken,  to  which  the  cartilaginous  pinna  remains 
attached.  After  the  soft  parts  are  removed,  the  squamous  part 
of  the  bone  in  front  of  the  Glaserian  fissure  is  to  be  sawn  off; 
and  the  fore  part  of  the  meatus,  except  the  portion  below  that 
gives  support  to  the  thin  membrana  tympani,  is  to  be  cut  away 
with  a  bone  forceps. 

This  canal  is  about  one  inch  and  a  quarter  in  length,  and  is 
formed  partly  by  bone,  and  partly  by  cartilage  and  membrane. 
It  is  directed  forwards  somewhat  obliquely.  In  shape  it  is 
rather  flattened  from  before  backwards ;  and  it  is  narrowest  in  the 
osseous  part.  The  outer  extremity  is  continuous  with  a  hollow 
(concha)  of  the  external  ear,  and  the  inner  is  closed  by  the 
membrana  tympani. 

The  cartilaginous  part  is  largest.  It  is  about  half  an  inch 
in  length,  and  is  formed  chiefly  by  that  portion  of  the  pinna  of 
the  outer  ear  which  is  attached  to  the  margin  of  the  meatus ; 
but  at  the  upper  and  posterior  aspect  tjie  cartilage  is  deficient, 
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and  the  tube  is  closed  by  fibrous  tissue.     Two  or  three  fissures 
(fissures  of  Santorini)  are  situate  in  the  piece  of  cartilage. 

The  osseous  part  is  about  three  quarters  of  an  inch  long  in  the  Osmous 
adult,  and  is  rather  constricted  about  the  middle,  near  which  it  ^"^^ 
may  be  bent,  so  as  to  slant  outwards  and  inwards  from  that 
point.     Its  outer  extremity  is  dilated,  and  the  posterior  projects  Outer  end ; 
farther  than  the  anterior  wall ;  the  greater  part  of  the  margin  is 
rough,  and  gives  attachment  to  the  cartilage  of  the  pinna.     The 
inner  end  is  less  dilated,  and  is  marked  in  the  dry  bone,  except  ixmer  end. 
at  the  upper  part,  by  a  groove  for  the  insertion  of  the  membrane 
of  the  tympanum ;  it  is  so  sloped  that  the  anterior  wall  juts 
beyond  the  posterior  by  about  two  lines. 

In  the  fetus  the  osseous  part  of  the  meatus  is  absent.     Alter  Condition  in 
birth  it  grows  out  of  the  osseous  ring  (tympanic  bone)  which  ^^  '***"•• 
supports  the  membrana  tympani,  and  joins  the  rest  of  the  tem- 
poral bone. 

Lining  of  the  meatus,  A  prolongation  of  the  integument  lines  Lining 
the  auditory  passage,  and  is  continued  over  the  membrane  of  the  ™deri^** 
tympanum  in  the  form  of  a  thin  pellicle.     At  the  entrance  of  from  the 
the  meatus  are  a  few  hairs.     In  the  sub-cutaneous  tissue  of  the  '  ^ 
cartilaginous  part  of  the  meatus  lie  some  ceruminous  glands  of  Cemminous 
a  yellow-brown  colour,  resembling  in  form  and  arrangement  the  fif**^*"* 
sweat  glands  of  the  skin;  these  secrete  the  ear  wax,  and  open 
on  the  surface  by  separate  orifices :  they  are  most  abimdant  in 
that  portion  of  the  tube  which  is  formed  by  fibrous  tissue. 

Vessels  and  nerves.  The  meatus  receives  its  arteries  &om  the  Veesels. 
posterior  auricular,  the  internal   maxillary,    and  the  temporal 
branch  of  the  external  carotid  trunk.    Its  nerves  are  derived  from  Nervea. 
the  auriculo-temporal  branch  of  the  fifth  nerve,  and  enter  the 
auditory  passage  between  the  bone  and  the  cartilage  (p.  97). 

Inner  parts  of  the  ear.  The  internal  constituents  of  the  internal  set 
auditory  apparatus  are  enclosed  within  the  temporal  bone,  and  ^arti.  ^^ 
consist  of  two  large  spaces,  named  tympanum  and  labyrinth, 
with  their  accessory  parts. 

The  TTMPANUM,  or  drum  of  the  ear,  is  a  hollow  inteiposed  Tympantim. 
between  the  meatus  auditorius  and  the  deeper  labyrinthic  cavity. 
It  communicates  with  the  pharynx  by  a  tube  (Eustachian), 
through  which  the  mucous  membrane  and  the  air  have  access 
to  it ;  and  it  is  traversed  by  a  chain  of  small  bones,  with  which 
special  muscles  and  ligaments  are  connected.  Numerous  and 
minute  vessels  and  nerves  are  contained  in  the  space. 

Dissection.  The  tympanic  cavity  is  to  be  opened  in  a  dried 
and  a  recent  bone. 

On  the  dry  temporal  bone,  after  removing  most  of  the  squamous  Open  it  in 
portion  by  means  of  a  vertical  cut  of  the  saw  through  the  root  of  Sjne  "^ 
the  zygoma  and  the  Qlasenan  fissure,  the  tympanum  will  be 
brought  into  view  by  cutting  away  with  the  bone  forceps  the 
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anterior  part  of  the  meatus  auditorius,  and  the  projectiiig  bone 
above  that  forms  the  roof  of  the  cavity. 

In  the  recent  bone,  in  addition  to  the  preparation  alreadj 
made  of  the  meatus  auditorius,  only  the  roof  of  the  tympanum 
should  be  taken  away  as  far  as  may  be  necessary,  and  without 
doing  injury  to  the  membrana  tympani,  the  chorda  tympani 
nerve,  and  the  chain  of  bones  with  its  muscles. 

Form,  The  cavity  of  the  tympanum  has  the  form  of  a  slice  of  a 
small  cork  about  a  quarter  of  an  inch  thick,  the  outer  and  inner 
boundaries  being  flattened  and  the  circumference  circular.  Its 
size  is  greater  from  point  to  point  of  the  circumference  thiya 
across  the  space,  or  from  without  inwards  ;  in  the  former  direc- 
tion it  measures  about  half  an  inch,  but  in  the  latter  not  more 
than  a  quarter  of  an  inch. 

The  inner  boundary  is  of  greater  extent  than  the  outer,  and  on 
it  the  following  objects  are  to  be  noticed.  Occupying  nearly 
the  whole  surface  is  the  large  projection  of  the  promantory  which 
becomes  pointed  posteriorly;  it  is  marked  by  two  or  three 
minute  grooves  that  lodge  the  nerves  forming  the  anastomosis  of 
Jacobson.  Above  and  below  the  posterior  or  narrowed  part  of 
the  promontory  is  a  large  aperture;  and  both  lead  into  the  laby- 
rinthic  spaces. 

The  upper  opening  resembles  in  shape  a  segment  of  a  circle, 
with  the  convexity  placed  upwards,  and  is  named /m^lra  otxt/u: 
towards  the  inner  or  vestibular  cavity  (part  of  the  labyrinth) 
it  has  a  sharp,  prominent  margin  ;  and  into  it,  in  the  recent 
state,  the  inner  bone  (stapes)  of  the  osseous  chain  is  fixed^  The 
lower  aperture,  named  fenestra  rotunda,  is  rather  irregular  or 
triangular  in  shape,  and  leads  into  the  cochlea:  it  is  situate 
within  a  funnel-shaped  hollow,  somewhat  oval  in  form  on  the 
surface.  In  the  recent  state  it  ia  closed  by  a  thin  membrane, 
the  secondary  membrane  of  the  tympanum. 

The  outer  boundary  of  the  cavity  is  formed  by  the  membrana 
tympani,  and  by  a  small  part  of  the  surrounding  bone.  Above 
and  in  front  of  the  membrane,  is  the  Glaserian  or  glenoid  fissure, 
which  is  occupied  in  the  fresh  condition  by  the  long  process  of 
one  of  the  small  bones  (malleus),  and  by  a  small  muscle,  the 
laxator  tympani ;  and  through  which  pass  tympanic  vessels. 
Crossing  the  membrane  towards  the  upper  part  is  the  chorda 
tympani  nerve,  which  issues  through  the  Glaserian  fissure. 

The  circumference  of  the  tympanum  is  circular,  and  in  some 
parts  is  rough  and  uneven  on  the  surface.  Around  the  edge  of 
the  cavity  the  student  may  observe  the  following  points  in  its 
anatomy. 

The  roof  is  wide  and  flattened,  and  consists  of  the  thin  oeseous 
plate  between  the  cranial  and  tympanic  cavities.  The  floor  is 
narrow,  and  is  curved  over  the  subjacent  jugular  fossa ;  in  the 
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dry  bone  it  has  more  or  less  of  an  areolar  or  honeycomb  con- 
dition, as  well  as  some  small  apertures  communicating  with  the 
fossa  beneath. 

At  the  posterior  part  of  the  circumference,  towards  the  roof,  a 
is  one  large,  together  with  other  small  apertures  leading  into  the 
mastoid  cells.     Below  those  apertures,  but  near  the  inner  wall  ^ 
and  on  a  level  with  the  narrowed  part  of  the  promontory,  is  a  « 
small  conical  projection  named  the  pyramid :  this  is  perforated  p; 
by  an  aperture,  and  contains  the  stapedius  muscle.     A  minute 
canal  connects  the  hollow  in  this  projection  with  the  aqueduct  of 
Fallopius.      Attaching  generally   the   pyramid   to   the   above- 
mentioned  part  of  the  promontory,  is  a  small  round  spiculum 
of  bone.     In  a  line  with  the  pyramid,  and  arching  upwards  at 
from  it  above  the  fenestra  ovalis,  is  a  bony  ridge  marking  the  ^ 
situation  of  the  aqueduct  of  Fallopius. 

The  front  of  the  tympanic  cavity  corresponds  with  the  carotid  li 
canal,    only  a  thin   scale  of  bone  intervening.     In  it  are  the  ^ 
apertures  of  two  canals  that  lie  on  the  outer  side  of  the  passage  P 
for  the  carotid  artery  : — the  upper  contains  the  tensor  tympani  tv 
muscle,  and  the  lower  is  part  of  the  Eustachian  tube.     Between 
the  two  canals  is  a  thin  osseous  lamina,    which  is   hollowed 
above  and  dilated  at  the  inner  end,  and  is   named  processus 
cachleariformis. 

Some  parts  that  have  been  referred  to  above,  viz.  the  mem- 
brana  tympani,  the  Eustachian  tube,  and  the  secondary  tympanic 
membrane,  require  separate  notice. 

The  membraTui  tympani  (fig.  140)  is  a  thin  translucent  stratum  M 
between  the  meatus  auditorius  and  the  cavity  of  the  tympanumu  ^ 


Pig.  140. 


It  is  oval  in  form,  and  is  attached  by  its  circumference  to  a  >t 
groove  at  the  inner  end  of  the  auditory  passage ;  but  in  the  tb 
fetus  it  is  fitted  into  a  separate  osseous  ring,  the  tympanic  bone. 
The   membrane  is  placed  very  obliquely  with  respect  to  the  Si 
meatus,  so  that  it  forms  with  the  floor  of  that  passage  an  angle 

*  iDDer  and  outer  views  of  the  membrane  and  ossicles  of  the  tympanam  : 
the  nght-hand  figure  shows  the  inner  surface, — 1.  Membrana  tympani. 
2.  Malleus.     3.  Stapes.     4.  Incus  bone. 
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of  45  degrees,  and  the  outer  surface  ia  directed  do'wiiward& 
Towards  the  auditory  canal  the  surface  is  concave;  but  in  the 
tympanum  it  is  convex,  and  attached  to  its  upper  half  is  the 
handle  of  the  malleus  ('),  one  of  the  t3nmpanic  oeaides. 

Structure,  This  membrane  is  formed  of  three  strata,— external, 
internal,  and  middle.  The  outer  one  is  continuous  with  the 
integuments  of  the  meatus  auditorius ;  and  the  inner  layer  is 
derived  from  the  mucous  membrane  of  the  tympanum.  The 
middle  stratum  is  formed  of  fibrous  tissue,  and  is  fixed  to  ^e 
groove  in  the  bone  as  before  said.  From  its  centre,  where  it  is 
connected  with  the  handle  of  the  malleus,  fibres  radiate  towards 
the  circumference ;  and  near  the  margin,  at  the  inner  surface, 
lies  a  band  of  stronger  circular  fibres,  which  gradually  ceases 
towards  the  middle. 

The  Eustachian  tube  is  the  channel  through  which  the  tym- 
panic cavity  communicates  with  the  fauces.  It  is  about  an  inch 
and  a  half  in  length,  and  is  directed  downwards  and  inwards  to 
the  pharynx.  Like  the  meatus  auditorius,  it  is  partly  osseous 
and  partly  cartilaginous  in  texture. 

The  osseous  part  is  rather  more  than  half  an  inch  in  length, 
and  is  narrowed  at  the  middle.  Its  opening  in  the  tympanum, 
and  its  situation  with  respect  to  the  canal  for  the  tensor  t^inpani 
muscle  have  been  alluded  to  ;  its  course  in  the  temporal  bone  is 
along  the  angle  of  union  of  the  squamous  and  petrous  portions, 
outside  the  canal  of  the  carotid  artery.  Externally  it  ends  in  a 
dilated  and  somewhat  oval  opening,  with  the  longest  measure- 
ment in  a  vertical  direction,  and  with  an  irregular  margin  which 
gives  attachment  to  the  special  cartilage  completing  the  canaL 

The  cartilaginous  part  of  the  tube  is  nearly  an  inch  in  length, 
and  extends  from  the  temporal  bone  to  the  interior  of  the 
pharynx  (p.  133). 

Through  this  tube  the  mucous  membrane  of  the  tympanum  is 
continuous  with  that  of  the  pharynx  ;  and  through  it,  by  reason 
of  its  inclination  downwards,  the  mucus  passes  from  that  cavity. 

The  secondary  membrcme  of  the  tympanum  is  placed  within  tiie 
fene&tra  rotunda,  and  is  rather  concave  towards  the  tympanum, 
but  convex  towards  the  cochlear  passage  which  it  closes. 

It  is  formed  of  three  strata,  like  the  membrane  on  the  oppoate 
side  of  the  tympanum,  viz.  an  external  or  mucous,  derived  from 
the  lining  of  the  tympanum ;  an  internal  or  serous,  continuous 
with  that  clothing  the  cochlea;  and  a  central  layer  of  fibrous 
tissue. 

Ossicles  op  the  Tympanum.  These  are  three  in  niunber,  and 
are  placed  in  a  line  across  the  tympanic  cavity.  The  outer  one 
is  named  malleus  from  its  resemblance  to  a  mallet ;  the  next, 
incus,  from  its  similitude  to  an  anvil ;  and  the  last,  stapes,  from 
its  likeness  to  a  stirrup.     For  the  examination  of  these  little 


OSSICLES  OF  THE  EAE. 

bones  the  student  should  be  provided  with  some  ossicles,  besides 
those  that  are  in  position  in  the  cavity. 

The  malleus  (fig.  141,  a)  is  the  longest  bone,  and  is  twisted  i 
and  bent.     It  is  large  at  one  end  (head)  and  small  and  pointed 
at  the  other  (handle) ;  and  it  has  two  processes  with  a  narrowed 
part  or  neck.     The  hecui  or  capitulum  (*)  is  free  in  the  cavity,  h 
is  oval  in  shape,  and  is  smooth  except  at  the  back,  where  there 


Fig.  141.» 


c 


is  a  depression  (*)  for  articulation  with  the  next  bone.     The 
neck  ia  the  slightly  twisted  part  between  the  head  and  the  pro-  n 
cesses.     The  handle  or  manubrium  (')  decreases  in  size  towards  h 
the  tip,  and  is  flattened  from  before  backwards,  except  at  the 
extremity  where  it  is  compressed  from  within  outwards  :  to  its 
outer  margin  the  membrana  tympani  is  connected. 

The  processes  of  the  bone  are  two  in  number,  long  and  short  8 
The  short  one  {*)  springs  from  the  root  of  the  handle  on  the  p 
outer  side,  and  ia  connected  with  the  membrane  of  the  tym- 
panum. The  long  process — ^processus  gracilis  ('),  is  a  fiattcoied 
slender  piece  of  bone,  which  is  connected  with  the  neck  of  the 
malleus  at  the  anterior  aspect,  and  extends  into  the  Qlaserian 
fissure :  in  the  adult  this  process  is  joined  with  the  surroimding 
bone,  and  cannot  be  separated  from  it. 

The  inciu  ia  a  flattened  bone  (fig.  141,  b),  and  consists  of  a 


*  Ossicles  of  the  tympanum  separate  and  united. — A.  Malleas  :    1. 
Head.     2.  Handle.      3.  Long  process.      4.  Short  process.     5.  Articular 
sorface.     B.  Incus :    1.  Head.     2.  Long  process.     3.  Short  process.     4. 
Articular  surface.     C.  Stapes  :  1.  Head.     2.  Posterior  cms.     3.  Anterior 
cms.     4.  The  base.     C*.  View  of  the  end  of  the  stapes.     D.  The  three 
ossicles  articulated  together. 
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body  and  two  processes.  The  body  is  hollowed  at  the  upper 
and  anterior  part  {*)  to  articulate  with  the.  malletis.  The  two 
processes  (long  and  short)  extend  from  the  side  opposite  to  Hia 
articulation  : — The  shorter  process  (*)  is  somewhat  conical^  and 
is  received  into  the  large  aperture  of  the  mastoid  cells  :  the  long 
process  (^  decreases  towards  the  extremity,  where  it  curres  and 
ends  in  a  rounded  and  convex  point,  the  orbicular  process. 

The  stapes  (fig.  141,  c)  has  a  base  or  wider  i>art,  and  two 
sides  or  crura  like  a  stirrup  that  are  blended  at  the  opposite 
end  in  a  head.  The  base  (*)  is  formed  by  a  thin  osseous  plate, 
which  is  convex  at  one  margin  and  almost  flat  at  the  other, 
corresponding  with  the  shape  of  the  fenestra  ovalis  :  the  surfiEice 
that  is  turned  to  the  vestibule  is  convex,  whilst  the  opposite  is 
excavated.  The  head  (*)  is  marked  by  a  superficial  depression 
which  receives  the  orbicular  process  of  the  incus  ;  and  below  it 
is  a  constricted  part,  the  neck  of  the  bone.  The  crura  ext^id 
from  the  base  to  the  neck,  and  are  grooved  on  the  inner  surface 
like  the  base  :  the  anterior  cms  (^)  is  shorter  and  straighter  than 
the  other. 

Position  of  the  ossicles  (fig.  141,  d).  The  malleus  is  placed 
vertically  in  the  tympanum,  with  the  head  upwards,  and  the 
articular  surface  turned  backwards  to  articulate  with  the  incus. 
Its  handle  is  attached  externally  to  the  membrana  tyrnpani; 
and  its  long  process  is  directed  forwards  into  the  Glaserian 
fissure. 

The  ificus  is  so  placed  that  the  long  process  is  vertical,  and 
the  short  one  horizontaL  Externally  it  \a  united  with  the 
malleus,  and  its  processes  are  thus  disposed  : — the  short  one  is 
received  into  the  large  aperture  of  the  mastoid  cells  ;  and  the 
long  process  descends,  like  the  handle  of  the  malleus,  but  rather 
posterior  to  it  and  nearer  the  inner  wall  of  the  cavity,  to  join 
inferiorly  with  the  stapes. 

The  stirrup  bone  has  a  horizontal  position,  with  the  crun 
directed  forwards  and  backwards  :  its  base  is  fixed  over  the 
fenestra  ovalis,  and  its  head  is  united  with  the  long  process  of 
the  incus. 

Ligaments  of  the  ossicles.  The  small  bones  of  the  tympanic 
cavity  are  united  into  one  chain  by  joints,  and  are  further  kept 
in  position  by  ligaments  that  fix  them  to  the  surrounding  walL 

Joints  of  the  bones.  The  ossicles  are  connected  together  at  the 
points  where  they  touch  by  articulations  corresponding  with 
the  joints  of  larger  bones  ;  for  the  osseous  surfaces  are  covered 
with  cartilage,  are  surrounded  by  a  capsular  ligament  of  fibrous 
tissue,  and  are  lubricated  by  a  synovial  sac.  One  articulation  of 
the  nature  above  described  exists  between  the  heads  of  the  mal- 
leus and  incus,  and  a  second  between  the  extremity  of  the  long 
proce^  of  the  incus  and  the  head  of  the  stapes. 


MUSCLES  OF  THE  OSSICLES. 

Union  of  the  bones  to  the  waU,  The  l)one8  are  kept  in  place  oi 
by  the  reflection  of  the  mucous  membrane,  and  by  special  liga-  tj 
ments.     From  the  head  of  the  malleus  a  short  suspensory  band  ^ 
of  fibres  is  directed  upwards  to  the  roof  of  the  tympanum. 
Another  ligamentous  band  passes  backwards   from   the  incus, 
near  the  end  of  its  short  process,  to  the  posterior  part  of  the 
containing   cavity.     And  the  base  of  the  stapes  jb  connected 
to  the  margin  of  the  fenestra  oralis  by  fibres  that  constitute  an 
orbicular  ligament. 

In  the  recent  bone  the  thin  mucous  membrane  closes  the  m 
interval  between  the  crura  of  the  stapes,  and  is  attached  to  ^' 
the  groove  on  their  inner  aspect. 

Muscles  of  the  ossicles.  Three  muscles  which  possess  trans-  ti 
versely  striated  fibres  are  connected  with  the  chain  of  bones;  two  g 
of  these  are  attached  to  the  malleus,  the  other  to  the  stapes. 

The  tensor  tympani  (internal  muscle  of  the  malleus)  is  con-  T< 
tained  in  a  special  bony  canal,  which  must  be  laid  open  to  see  ]^ 
it  completely.     It  is  the  largest  and  most  distinct  of  the  muscles  ^ 
of  the  tympanum,  and  takes  the  shape  of  the  containing  tube. 
The  muscle  arises  from   the   surface  of  its   bony  canal,   also  O 
slightly  in  front  from   the  cartilage  of  the  Eustachian  tube. 
Posteriorly  it  ends  in  a  tendon  which,  contained  in  a  sheath,  is 
reflected  over  the  end  of  the  cochleariform  process  as  over  a 
pulley,  and  is  inserted  into  the  inner  border  of  the  handle  of  the  li 
malleus,  near  its  base.  le 

Action,  As   the   muscle   draws   inwards   the  handle  of  the  ui 
malleus  towards  the  inner  wall  of  the  tympanic  cavity  it  makes  " 
more  convex  or  tightens  the  membrane  of  the  tympanum  ;  and 
as  the  long  process  of  the  incus  moves  inwards  with  the  malleus 
the  base  of  the  stapes  will  be  pressed  into  the  fenestra  ovalis,  m 
and  an  impulse  will  be  made  on  the  fluid  in  the  labyrinth.     On  ^ 
the  cessation  of  the  contraction  of  the  tensor,  and  the  restoration 
of  the  bony  chain  to  its  state  of  rest  by  the  lazator  tympani, 
the  stapes  bone  will  be  lifted  from  the  fenestra. 

LcLxatoT  tympani  (external  muscle  of  the  malleus).  It  is  con-  Li 
nected  externally  with  the  spinous  process  of  the  sphenoid  bone  ;  ^ 
and  its  tendon,  passing  through  the  Qlaserian  fissure,  is  attached 
to  the  neck  of  the  malleus  above  the  processus  gracilis. 

Action,  The  muscle  draws  inwards  and  forwards  the  upper  u 
part  of  the  malleus,  and  tilts  outwards  the  lower  part  or  handle,  „ 
so  as  to  relax  the  membrana  tympani. 

The  stapedius  is  lodged  in  the  canal  hollowed  in  the  interior  81 
of  the  pyramid.     Arising  from  the  circumference  of  the  tube,  m 
the  muscle  ends  superiorly  in  a  small  tendon  :  this  issues  £rom 
the  pyramid,  and,  encased  in  a  sheath,  is  inserted  into  the  neck  ^ 
of  the  stapes  at  the  posterior  part. 

Action,  By  directing  the  neck  of  the  stapes  backwards  the  i 
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muscle  raises  the  fore  part  of  the  base  out  of^  and  depreBBes 
the  hinder  part  towards  the  fenestra  ovalis,  diminiftliiiig  the 
pressure  on  the  fluid  in  the  vestibule ;  and  supposing  it  to 
contract  simultaneously  with  the  tensor,  it  would  prevent  the 
sudden  jar  of  the  stapes  on  that  fluid 

Mucoiu  membrane  of  the  tympanwm.  The  mucous  lining  of 
the  tympanic  cavity  adheres  closely  to  the  wall,  and  is  con- 
tinuous with  that  of  the  pharynx  through  the  Eustachian  tube. 

It  assists  to  form  part  of  the  membrana  tympani,  and  of  the 
secondary  membrane  in  the  fenestra  rotunda,  and  is  continued 
moreover  into  the  mastoid  cells  through  the  apertures  leading 
into  them ;  it  is  reflected  also  over  the  chain  of  bones  and  the 
muscles,  ligaments,  and  chorda  tympani  nerve.  In  the  tym- 
panum the  membrane  is  thin  and  not  very  vascular,  and  secrrtes 
a  watery  fluid ;  but  in  the  Eustachian  tube  it  is  thick  and  more 
vascular,  is  provided  with  numerous  glands,  and  its  epithelium 
is  laminated  and  ciliated. 

Its  surface  is  covered  with  a  ciliated  epithelium^  but  the  cQis 
are  said  (Kolliker)  to  be  wanting  on  the  membrana  tympanL 

Bloodvessels.  The  arteries  of  the  tympanum  are  furnished 
from  the  following  branches  of  the  external  carotid,  viz.,  internal 
maxillary,  posterior  auricular,  ascending  pharyngeal ;  and  some 
ofisets  come  also  from  the  internal  carotid  in  the  temporal  bone. 
The  veins  join  the  middle  meningeal  and  pharyngeal  branches. 

The  internal  maxillary  artery  supplies  a  tympanic  branch 
(inferior),  which  enters  the  cavity  through  the  Qlaserian  fissure, 
and  distributes  a  branch  to  the  membrane  of  the  tympanum. 

The  stylo-mastoid  branch  of  the  posterior  auricular  artery, 
entering  the  lower  end  of  the  aqueduct  of  Fallopius,  gives  twigs 
to  the  back  of  the  cavity,  and  the  mastoid  cells.  One  of  this 
set,  superior  tympanic,  anastomoses  with  the  tympanic  branch  ol 
the  internal  maxillary  artery,  and  forms  a  circle  around  the 
membrana  tympani,  firom  which  ofisets  are  directed  inwards. 

Other  branches  from  the  ascending  pharyngeal,  or  from  the 
inferior  palatine  artery,  enter  the  fore  part  of  the  space  along 
the  Eustachian  tube. 

Nerves.  The  lining  membrane  of  the  tympanum  is  supplied 
from  the  plexus  (tympanic)  between  Jacobson's  and  the  sympa- 
thetic nerve  :  but  the  muscles  derive  their  nerves  &om  other 
sources.  Crossing  the  cavity  is  the  chorda  tympani  branch  of 
the  facial  nerve. 

Dissection.  The  preparation  of  the  tympanic  plexus  will  require 
a  separate  fresh  temporal  bone,  which  has  been  softened  in  diluted 
hydrochloric  acid,  and  in  which  the  nerves  have  been  hardened 
in.  spirit. 

The  OTi^n  oi  Jbjw^sbotjJ^  "xi«n^  Sxoia.  ^^  ^^^vMy^^^haiyngeal 
IB  first  to  \^  BO\x^t  ^OBfe  \A  >i>aft  ^ks^  Vcj^»  ^^X^  \  %»^  "^^^b^ 
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auricular  braitcli  of  the  pneumo-gastric  is  to  be  looked  fot  at 
the  Bame  time. 

Supposing  the  nerve  to  be  found,  the  student  should  place  u 
the  scalpel  oa  the  outer  dde  of  the  Eiutachian  tube,  and  cany  ^ 
it  backwards  through  the  Taginal  and  styloid  processes  of  the 
temporal  bone,  so  as  to  take  away  the  outer  part  of  the  tym- 
panum, but  without  opening  the  lower  end  of  the  aqueduct  of 
Fallopius,  lest  the  facial  nerve  should  be  injured.  After  the 
tympanum  has  been  laid  open,  Jacobaon's  nerve  is  to  be  followed 
in  its  canal ;  and  the  branchee  that  lie  in  the  grooves  on  the 
surface  of  the  promontory  are  to  be  pursued — one  of  these 
arching  forwanis  and  two  coursing  upwards. 

The  coonectionfl  of  the  chorda  tjmpani  nerve  can  be  seen  on 
the  pi«paration  used  for  the  musclee. 

The  tympanic  frrawA  of  the  glosso-pharyngeal  nerve  (nerve  of  T; 
JacobBoa(fig.  142,')  " 

enters  a  special aper-  ''■B-  l*2.t 

tore  in  the  temporal 
bone,  and  is  con- 
ducted by  it  to  the 
inner  wail  of  the 
tympanum.  In  this 
cavity  the  nerve 
supplies  filaments 
to  Uie  lining  mem- 
brane and  the  fen- 
estra rotunda  ;  and 
it  teiminates  in  the 
three  undermen- 
tioned branches, 
which  are  con- 
tained in  grooves 
on  the  promontory, 
and  connect  this 
nerve  with  others." 

Branchti,       One 
branch  (')  is  arched 

forwards  and  downwards,  and  enters  the  carotid  canal  to  c 
municate  with  the  sympathetic  on  the  artery  (p.  122). 

*  InMeaJ  of  viewing  tbesa  filaments  a>  oSnta  of  tiia  nerri  of  Jacolwon, 
it  maj  be  suppOHed  that  thcj  are  bnuches  derived  from  the  other  nerves  to 
which  thcj  are  Dsited.  Accocding  to  this  view  the  lytnpanic  plexni  wonid 
be  lierived  from  many  aoortea. 

t  A  drawing  of  the  tympanic  nerve  (Bnechet). — o.  I/iwer  maiilLuy 
nerve.  D.  loteinal  carotid  artery,  a.  Tensor  tympani  mnacle,  1,  Caro- 
tid pleiua.  2.  Otic  gaiij;lion.  3.  Qloaso- pharyngeal  nerve,  i.  Tympanic 
nerve.  5.  Branches  to  carotid  pleios.  6.  Branch  to  fenestra  rotunda.  7. 
Bnocfa  to  feuaatraovalis.     S.  Branch  to  join  the  large  inperficial  petieMl 
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A  second  (^  is  directed  upwards  to  join  the  laige  superfidil 
petrosal  nerve  in  the  hiatus  Fallopii  (p.  160). 

And  the  third  filament  (*)  has  the  following  course  to  leadi 
the  otic  ganglion  : — It  ascends  towards  the  upper  surface  of  the 
petrous  part  of  the  temporal  bone,  passing  in  front  of  the  fenestn 
ovalis  but  beneath  the  canal  for  the  tensor  tympani  muscle,  ai^ 
near  the  gangliform  enlargement  on  the  facial  nerve,  to  which  it 
is  connected  by  filaments  (p.  153). 

Beyond  the  union  with  the  facial,  the  nerve  is  named  tmaU 
superficial  petrosal^  and  is  continued  forwards  external  to  the 
hiatus  Fallopii,  but  without  appearing  on  the  surface  of  the  teio- 
poral  bone,  until  it  issues  from  the  skull  to  end  in  the  otic 
ganglion  (p.  154). 

Nerves  to  musdes.  The  tensor  tympani  muscle  is  supplied  br 
a  branch  from  the  otic  ganglion  (fig.  142,  '^)  :  the  stapedius 
receives  an  offset  from  the  facial  trunk  ;  and  the  lazator  tympani 
from  the  chorda  tympani  nerve  (?). 

The  chorda  tympani  is  a  branch  of  the  facial  nerve,  and  is 
now  seen  in  the  part  of  its  course  through  the  tympanmiL 
Entering  the  cavity  behind,  it  crosses  the  membrana  tympani, 
and  issues  from  the  space  by  a  special  aperture  in  or  internal  to 
the  Glaserion  fissure,  to  join  the  gustatory  nerve.  Its  farther 
course  is  described  at  page  105. 

The  auricular  branch  of  the  vagus  nerve,  though  not  a  nerre 
of  the  tympanum,  is  an  offset  to  the  outer  ear,  and  may  be  nov 
traced  in  the  softened  bone.  Arising  in  the  jugular  fos* 
(p.  117),  the  nerve  enters  a  canal,  which  conducts  it  across  tbe 
lower  end  of  the  aqueduct  of  Fallopius,  and  through  the  substanee 
of  the  temporal  bone  to  the  back  of  the  pinna  of  the  ear. 

The  labyrinth.  The  inner  portion  of  the  organ  of  hearing 
is  so  named  from  its  complexness.  It  consists  of  dense  osseous 
parts  ;  and  of  membranous  sacs  for  the  expansion  of  the  auditoiv 
nerve,  which  are  contained  within  the  former. 

The  OSSEOUS  labyrinth  is  formed  of  three  parts,  viz.,  th« 
vestibule,  the  semicircular  canals,  and  the  cochlea  :  these  com- 
mimicate  externally  with  the  tympanum,  and  internally  throagh 
the  meatus  intemus  with  the  cranial  cavity. 

The  VESTIBULE  ia  the  central  cavity  of  the  osseous  labyrinth, 
and  is  placed  behind  the  cochlea  but  in  front  of  the  semicircular 
canals. 

Dissection,  This  space  may  be  seen  on  the  dry  bone  that  has 
been  used  for  the  preparation  of  the  tympanum.  The  bone  i* 
to  be  sawn  through  vertically  close  to  the  inner  wall  of  the 

nerv6.     9.  Small  superficial  petrosal  nerve.     10.   Nerve  to  tensor  ^ynpaw 
miiscle.     11.  ^tt<t\«\  ii«r\^.     12.  Chorda  tympanL     13.  Petrous  gan^ioB 
of  g\oe80-p\iaxyii|^<e8X.    \V.  lVc«siODL\A^^i&KB^T«Ski^\&xiuk^  tlM 
tube. 


SEMICIRCULAR  CANALS. 

tympanum,  so  as  to  lay  bare  this  wall  and  the  fenestra  ovalis 
leading  into  the  vestibule.  In  this  section  one  of  the  semi- 
circular canals  (horizontal)  may  be  laid  open  just  above  the 
fenestra  ovalis.  By  enlarging  the  fenestra  ovalis  a  very  little  in 
a  direction  upwards  and  forwards,  the  end  of  the  superior  send- 
circular  canal  and  the  vestibular  space  will  appear. 

Other  views  of  the  cavity  may  be  obtained  by  sections  of 
temporal  bones  in  different  directions,  according  to  the  skill  and 
knowledge  of  the  dissector. 

The  vestibular  space  is  somewhat  oval  in  form  (fig.  145),  the  F 
extremities  of  the  oval  being  placed  forwards  and  backwards, 
and  the  under  part  or  floor  is  more  narrowed  than  the  upper 
part  or  roof.     It  measures  about  ^th  of  an  inch  in  different  d 
directions,  but  it  is  narrowest  from  without  inwards.     The  fol- 
lowing objects  are  to  be  noted  on  the  boundaries  of  the  space. 

In  front,  close  to  the  outer  wall,  is  a  large  aperture  leading  A 
into  the  cochlea ;  and  behind  are  five  round  openings  of  the  ^^ 
three  semicircular  canals. 

The  outer  wall  corresponds  with  the  tympanic  cavity,  and  in  I' 
it  is  the  aperture  of  the  fenestra  ovalis. 

On  the  inner  wall,  nearer  the  front  than  the  back  of  the  C 
cavity,  is  a  vertical  ridge  or  crista.     In  front  of  the  ridge  is  a 
small    circular   depression,  fovea   hemisphericaj  which  presents  J 
anteriorly  some  minute  apertures  for  nerves,  and  corresponds 
vrith  the  bottom  of  the  meatus  auditorius  intemus.     Behind  the 
crest  of  bone,  near  the  common  opening  of  two  of  the  semi-  J 
circular  canals,  is  the  small  aperture  of  the  aqueduct  of  the  ves- 
tibule, which  ends  on  the  posterior  surface  of  the  petrous  portion 
of  the  temporal  bone. 

On   the  roof  is  a  slight  transversely  oval  depression,  fovea  n 
semirelliptica ;    this  is  separated  from  the  fovea  hemispherica  '* 
by  a  prolongation  of  the  crista  before  mentioned  on  the  inner 
walL 

The  SEMICIRCULAR  CANALS  (fig.  145)  are  three  osseous  tubes,  t 
which  are  situate  behind  the  vestibule,  and  are  named  from  their  ^ 
form. 

Dissection.  These  small  canals  will  be  easily  brought  into  view  p 
by  the  removal  of  the  surrounding  bone  by  means  of  a  file  or  ^ 
some  cutting  instrument.     Two  may  be  seen  opening  near  the 
aperture  made  in  the  vestibule,  and  may  be  followed  thence ; 
but  the  third  is  altogether  towards  the  posterior  aspect  of  the 
petrous  portion  of  the  temporal  bone. 

The  canals  are  imequal  in  length,  but  each  forms  more  than  I 
half  an  cUipse.  They  communicate  at  each  end  with  the  vesti- 1 
bule,  and  the  contiguous  ends  of  two  are  blended  together  so  as  ^ 
to  give  but  five  openings  into  that  cavity.  Each  is  marked  by  < 
one  dilated  extremity  which  is  called  the  ampulla.     When  a  * 
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tube  is  cnt  across  it  is  not  dicolar,  bat  oompresBed  lateraD j,  md 
measures  about  -^^ih  of  an  inch,  though  in  the  ampalla  the  sift 
is  as  laige  again. 

From  a  difference  in  the  direction  of  the  tubes,  they  have  beei 
named  superior,  and  posterior  vertical,  and  horizontaL 

The  mperior  vertical  canal  (*)  dosBes  the  upper  border  d  tk 
petrous  part  of  the  temporal  bone,  and  foixns  a  projection  on  tk 
surface.  Its  extremities  are  more  distant  than  in  the  other  tabtf : 
its  outer  end  is  marked  by  the  ampulla  (*),  whilst  the  inner  is 
joined  with  the  following. 

The  posterior  vertical  tube  (^  is  directed  backwards  from  to 
junction  with  the  preceding  towards  the  posterior  surface  of  tk 
temporal  bone  ;  the  upper  end  is  united  with  the  superior  vertiol 
canal  in  a  common  tube  (fig.  145, '),  and  the  lower  end  is  free 
and  dilated  (*<>). 

The  horizontal  canal  (*)  has  separate  apertures,  and  is  ihit 
shortest  of  the  three.  Deeper  in  position  than  the  supokr 
vertical,  it  lies  in  the  substance  of  the  bone  nearly  on  a  levd 
with  the  fenestra  ovalis ;  its  dilated  end  (*)  is  at  the  outer  ode 
close  above  that  aperture. 

Cochlea.  This  part  of  the  osseous  labyrinih  has  a  podtioD 
anterior  to  the  vestibule,  and  has  received  its  name  from  iti 
resemblance  to  a  spiral  shell. 

Dissection.  To  obtain  a  view  of  the  cochlea  in  the  dried  hoot 
it  will  be  needful  to  cut  or  file  away  gradually,  on  the  prepan- 
tion  before  used  for  displaying  the  vestibule,  the  bone  betweoi 
the  promontory  of  the  tympanum  and  the  meatus  auditAris^ 
intemus ;  or  this  section  may  be  made  on  another  piece  of  hoot 
in  which  the  semicircular  canals  are  not  laid  bare.  To  dissect 
the  same  parts  in  the  recent  state,  a  soflened  bone  should  be 
used. 

The  cochlea  is  conical  in  form,  and  is  placed  almost  horizontallr 
in  front  of  tlie  vestibular  space.  The  base  of  this  body  is  turned 
to  the  meatus  auditorius  intemus,  and  is  perforated  by  small 
apertures ;  whilst  the  apex  is  directed  to  the  upper  and  anteziiff 
part  of  the  inner  wall  of  the  tympanum,  opposite  the  canal  for 
the  tensor  tympani  muscle.  Its  length  is  about  a  quarter  of  an 
inch,  and  its  width  at  the  base  is  about  the  same.  Resemblii^ 
a  shell  in  construction,  the  cochlea  consists  of  a  tube  wound 
spirally  round  a  central  part  or  axis ;  but  it  differs  from  a  shell 
by  reason  of  the  subdivision  of  the  tube  into  two  by  a  partitioD, 
and  the  greater  thickness  of  the  central  part  or  axis. 

In  the  description  of  the  cochlea,  it  will  be  necessary  to  notice 
separately  the  axis  or  centre,  and  the  spiral  tube  with  its  pazti- 
tion  and  passages. 

The  axis  or  modiolus  (columella)  is  the  central  stem  whirii 
supports  the  -windings  of  the  spiral  tube.     Conical  in  shape,  iti 
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Winding  around  the  axis  is  a  thin  osseous  plate,  the  lamina  A: 
gpiralii,  which  projects  a  certain  distance  into  the  spiral  tube,  ? 
and  conatructs  part  of  the  septum.  " 

The  spiral  tuie  forms  two  turns  and  a  half  around  the  axis,  a 
and  ^terminates  above  in  a  dosed  extremity  named  the  ettpola.  ^ 
When  measured  along  the  outer  side,  the  tube  is  about  one  inch  foi 
and  a  half  long.  Its  diameter  at  the  beginning  is  about  one  " 
tenth  of  an  inch,  but  it  diminishes  gradually  to  half  that  size 
towards  the  opposite  end. 

Of  the  coils  that  the  tube  makes,  the  first  is  much  the  largest ;  mi 
this  projects  at  its  commencement  into  the  tympanum,  and  gives  "" 
rise  to  the  eminence  of  the  promontory  on  the  inner  wall  of  that  " 
cavity.     The  second  coil  is  included  within  the  first.     The  last 
half  turn  bends  sliarply  round,  and  presents  a  free  semilunar 
margin  (the  edge  of  the  axis)  at  one  side. 

In  the  recent  bone  the  tube  is  divided  into  two  main  passages  ti 
(Hcal»)  by  the  septum.      In  the  dry  bone  a  remnant  of  diis  par-  ^ 
tition  is  seen  in  the  form  of  a  thin  plate  of  bone,  the  lamina 
spiralis,  projecting  from  the  axis ;  and  on  the  outer  wall,  oppo- 
site this  ridge  of  bone,  is  a  slight  groove. 

Septum  of  the  ipiral  tube.  The  partition  dividing  the  tube  of* 
the  cochlea  into  two  large  passages  in  the  recent  bone,  consists  „ 
of  an  osseous  and  a  membranoos  portion  (fig.  144).  •" 

The  <MMOiu  x>art  ('),  which  is  formed  by  the  lamina  spiralis,  q, 
extends  about  half  way  across  the  tube.  Inferiorly  it  begins  in  P" 
the  vestibule,  where  it  is  wide,  and  is  attached  to  the  outer  wall 

*  Same  AnBtomists  Kpplj  the  lerm  infimdibidum  to  the  ■ppeojUM* 
which  this  bent  port  of  the  modiolus  (T  top  of  tho  cocbleai-  tnbe)  preuiita 
vhen  it  is  looked  at  from  the  second  torn  of  the  cochlea.  Others  under- 
stand bf  the  term  the  fiuiael-shaped  apw«  encloeed  in  the  leiminol  half 
bead  of  the  tnbe  of  the  Cochlea. 

i-  The  cochlea  laid  open  to  show  the  tiro  tnms  and  t>  half  of  the  tabe, 
vith  its  scalie  lAmold). — 1.  Aiis  or  modiolas  of  ^e  cochlea.  2.  Oseeoiu 
part  (lamina  Bpiiolis)  of  the  septaio.  3.  Scola  tTmpaiu.  4.  Scala  ves- 
tibulL 
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BO  as  to  shut  out  the  fenestra  rotunda  from  that  cavity;  and 
diminishing  in  size  ends  above  in  a  free    point,    named  the 

Fig.  144.  ♦ 
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hamulus^  in  the  last  half  turn  of  the  cochlea.  Between  the 
hamulus  and  the  axis  is  a  space  which,  in  the  recent  state,  is 
converted  by  the  membranous  part  of  the  septum  into  a  foramen 
(hiatus,  helico-trema),  and  allows  the  intercommunication  of  the 
two  chief  passages  of  the  cochlear  tube. 

The  lamina  spiralis  is  formed  by  two  plates  of  bone,  which 
enclose  canals  for  vessels  and  nerves,  and  are  separated  from 
each  other  farthest  at  the  modiolus. 

The  surface  of  the  spiral  lamina  which  is  turned  to  the  lower 
of  the  two  cochlear  passages  (st)  is  most  pierced  by  apertures 
for  vessels.  The  opposite  surface  is  covered  in  the  outer  fifth 
of  its  extent  by  a  structure  resembling  cartilage  (a),  which  ends 


*  A  diagram  of  a  vertical  section  of  the  tube  of  the  c<x:hlea  enlarged  and 
modified  from  Henle.  SV.  Scala  vestibalL  ST.  ScaU  tympAm.  CC 
Canal  of  the  cochlea. 

1.  Membrane  of  Reissner.  2.  Cochlear  branch  of  the  auditory  nerre. 
3.  Lamina  tspiralis  ossea.  4.  Ligamentum  spirale.  Between  3  and  4  is 
the  lamina  spiralis  membranacca. 

a.  Lamina  denticulata.  b.  Sulcus  spiralis,  e.  Timpani  lip  of  the 
sulcus  spiralis,  d.  Inner  nxis  of  Corti.  e.  Outer  rods  of  CortL  /. 
lAmina  reticularis,  t.  Cells  of  Claudius,  mh.  Membrana  baailaria.  »r. 
Membrane  of  CortL  p.  Pedunculated  cells  of  Corti,  and  fusifonn  cells  U 
Deiters.    a  m.  Space  between  the  rods  (scala  media). 
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in  wedge-shaped  teeth  near  the  margin  of  the  honj  plate,  and  denticulate 
has  been  named  denticulate  lamina  (Bowman).  structure. 

Between  the  teeth  and  the  underlying  bone  is  a  channel  (6),  Sulcus 
lined  by  flat  particles  like  epithelium  (Bowman),  which  is  called  *^ 
sulcxis  spiralis:   its  edges  give  attachment  to  membranes,   and 
are  named  vestibular  (a)  and  tympanic  (c). 

The  manJbranous  part   (membrana  basilaris,  fig.    144,  mh)  Hem- 
reaches  from  the  lower  edge  of  the  lamina  spiralis  to  the  groove  p^.^ 
in  the  outer  wall  of  the  cochlear  tube.     Its  width  varies.     Near  width  and 
the  base  of  the  cochlea  it  forms  half  of  the  partition  across  the  «^t«"*- 
tube,  but  at  the  apex  where  the  bony  part  is  wanting,  it  con- 
structs the  septum  altogether. 

This  membrane  has  an  appearance  like  the  elastic  layers  of  is  Riaasy 
the  cornea.     Close  to  the  lamina  spiralis  it  is  homogeneous  i^  ^.  ?^ 
texture,  but  farther  out  it  possesses  fine  radiating  lines,  which  vene  line;! : 
cause  it  to  split  in  shreds  in  the  same  direction. 

Near  its  outer  attachment  there  is  a  gelatinous  looking  tissue  Spiral 
(cochlearis  muscle.  Bowman ;  ligamentum  spirale,  Kolliker),  which  "^f*™^'*** 
fixes  it  to  the  bone. 

Two  other  thin  membranes,  prolonged  to  the  outer  wall  from  Subdivi- 
the  osseous  part  of  the  partition,  subdivide  into  three  the  upper  \^^ 
of  the  two  cochlear  scalas  (fig.  144).     One  is  called  membrane 
of  Reissner,  and  the  other  membrane  of  Corti. 

The  TM^m^rane  of  Reissner  (memb.  vestibularis  (') ),  easily  torn,  by  mom- 
is  attached  to  the  laminae  spiralis  close  to  the  denticulate  lamina,  pJJ^^ 
and  passes  upwards  and  outwards  to  the  part  of  the  tube '  turned 
away  from  the  axis  of  the  cochlea :  it  is  said  to  have  a  layer  of 
epithelium  on  each  side.     It  intervenes  between  the  scala  vesti- 
buli  (sv)  and  the  canal  of  the  cochlea  (cc). 

The  mernhrane  of  Corti  (membrana  tectoria,  fig.  144,  wc)  and  mem- 
stretches  horizontally  across  the  tube  of  the  cochlea  near  and  ^^l  " 
parallel  to  the  membrana  basilaris.  Internally  it  is  attached  to 
the  upper  lip  of  the  sulcus  spiralis  and  to  the  denticulate  lamina ; 
and  externally  to  the  wall  of  the  cochlear  tube.  It  is  an  elastic 
special,  transversely  fibred  layer,  which  is  thicker  internally  than 
externally.  Between  it  and  the  membrana  basilaris  {mh)  is  a 
third  narrow  channel  for  the  reception  of  the  organ  of  Corti. 

ScalcR  of  the  cochlea.  The  tube  of  the  cochlea  is  divided  by  ScaUe  of 
its  septum  into  two  passages  or  scalse  of  equal  size,  of  which  one  J^r*^^^' 
is  the  scala  tympani  (fig.  144,  st)  and  the  other  scala  vestibuli 
(s  v) ;  but  the  latter  is  rendered  much  the  smallest  by  two  canals 
being  cut  off  from  it  by  membranes  as  before  said. 

The  two  larger  scahe  are  placed  one  above  another,  the  scala  Poaition. 
vestibuli  being  nearest  the  apex  of  the  cochlea,  as  they  wind  Extent, 
from  base  to  apex  of  that  body. 

Above  tbey  communicate  through  the  aperture  named  helicft-  s^jov^ivs^^ 
trema.     Below  they  end  differently,  a&  I'ha  najsk&a  «cgt«eA\  ^^  'iSSj*^ 
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scala  vestiboli  opens  into  the  front  of  the  vestibule ;  the  scak 
tympani  is  shut  out  from  the  vestibiilar  cavity  by  the  septniD 
cochleae,  and  is  closed  below  by  the  membrane  of  the  fenestn 
lotunda. 

Each  has  certain  peculiarities ;  thus  the  vestibular  scala  ex- 
tends to  the  apex  of  the  cochlea ;  whilst  the  tympanic  scala  0 
is  largest  near  the  base.  Connected  with  the  last  is  the  small 
aqueduct  of  the  cochlea^  which  b^;ins  close  to  a  ridge  or  crest  near 
the  lower  end  of  the  scala,  and  ceases  at  the  lower  border  of  the 
petrous  portion  of  the  temporal  bone. 

Smaller  postages  of  the  cochlea.  These  are  two  in  number,  Tiz., 
canal  of  the  cochlea  (fig.  144,  cc),  and  a  central  passage  bcoiealh 
it,  which  lodges  the  oi^gan  of  CortL 

The  canal  or  duct  of  the  cochlea  (cc)  is  a  narrow  passage  to- 
wards the  outer  part  of  the  cochlear  tube,  which  is  sep^vted 
from  the  scala  vestibuli  by  the  membrane  of  Reisaner  ('),  and 
from  the  space  containing  the  organ  of  Corti  by  the  membrane 
of  Corti  (mc).  It  extends  from  apex  to  base  of  the  cochlea  like 
the  larger  scalse,  and  contains  a  fluid  (endolympb). 

Above  it  is  closed,  and  reaches  into  the  cupola.  Below  it 
ends  also  in  a  closed  point  near  the  cavity  of  the  vestibule ;  bat 
near  this  it  is  joined  by  a  very  small  tube  (canalis  reuniens, 
Hensen),  which  unites  it  with  the  cavity  of  the  saccule  in  the 
vestibule. 

The  central  passage  is  a  narrow  interval  corresponding  in 
depth  with  the  sulcus  spiralis,  and  is  placed  between  the  mem- 
brane of  Corti  (mc)  and  the  membrana  basilaris  (m&).  It  con- 
tains the  rods  and  cells  constituting  the  organ  of  CortL 

The  organ  of  Corti  occupies  the  middle  passage  of  the  cochlear 
tube,  and  consists  of  rods  and  cells  placed  vertically  on  each 
side  of  a  median  space  (sm). 

The  rods  are  firm  peculiar  bodies,  which  are  arranged  in  two 
rows  (fig.  144,  d  and  e)  over  an  intervening  triangular  space: 
they  slant  towaids  each  other  above,  and  are  separated  below 
like  the  rafters  in  a  roof  Where  they  touch  above  they  are 
flattened  and  directed  out,  the  inner  (d)  overlapping  the  outer  (f); 
and  where  they  rest  on  the  membrana  basilaris  each  is  provided 
with  a  nucleus-like  body. 

In  the  inner  row  they  are  most  numerous  ;  and  in  the  outer 
they  are  narrow  and  rounded,  and  are  bulged  below. 

The  cells  of  the  organ  of  Corti  are  arranged  vertically  on  the 
side  of  the  rods ;  one  end  rests  on  the  membrana  basilaris,  and 
the  other  directed  upwards,  is  provided  with  stiff  filaments  or 
cilia. 

The  iniveT  aeX  ^cj^k\a  o\  CSWqj^jwa^  (^  \  stand  in  a  single  line 
between  tVie  sw\cw»  «l^\Ki^^  %iA  >^^  ykxvkc  t«^  ^V  tsjfta^ 

The  outer  ael  (j^>MttCvi^\ft^  <i^^  ^"^  C^^^^ij,,  V^^^i^  tos^^^ 
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one  'before  another  three  deep  ontside  the  external  row  of  Tods,  Cailiof 
and  the  filamenta  at  the  upper  end  project  through  Bpertuiea  m  *^"*'> 
the  layer  (/)  ahove  them. 

Between  the  rows  of  the  outer  set  of  cella  are  interposed  the  and  of 
Bpindle-ehaped  cella  of  Deitera,  with  their  pointed  ends  directed  ''^'•"■ 
up  and  down,  like  the  others. 

In  the  cells  in  the  organ  of  Corti  the  filamenta  of  the  branches  SupponJ 
of  the  anditory  nerve  in  the  cochlea  are  thought  to  terminate, 

MeirArana  rtliadarU  (/)  (Kolliker).  From  the  line  of  contact  of  Mombra™ 
the  upper  ends  of  the  rods  a  veiy  thin  layer  of  flattened  particles  "°™''™- 
is  continued  over  the  outer  haK  of  the  oigan  of  Corti  towards  the 
wall  of  the  cochlear  tube.  Where  it  lies  over  the  cella  of  Corti 
it  IB  said  to  have  apertureB,  through  which  pass  the  filamenta  at 
the  end  of  those  cells.  Its  use  is  supposed  to  be  to  fix  and  keep 
in  place  the  rods,  and  the  cells  of  the  outer  half  of  the  organ 
of  Corti. 

An  epithelial  layer  covers  the  floor  of  the  middle  passage  of  EplthsUum. 
the  cochlear  tube  outside  the  organ  of  Corti. 

Lining  membrane  of  the  ouantt  fofryrinlA.   A  thin  fibrous  mem-  FibrMerom 
braue  lines  the  vestibule,  the  semicircular  canals,  and  the  scalce  of  iin«  tbo 
the   cochlea,  and  is  like-  Ubrrinib; 

wise       continooQfl      with  '*  l^^'t 

fibrous  processes  in  the 
aqueducts  of  the  vestibule 
and  cochlea,*  On  the 
outer  wall  of  the  vestibule 
it  stretches  over  the  fene- 
stra ovalis ;  and  in  the 
scala  tymponi  it  assists 
in  closing  the  fenestra 
TOtonda  opening  into  the 
tympanic  cai'ity. 

The  outer  surface  of  the  membrane  is  adherent  to  the  bone ;  bM  u 
but  the  inner  is  covered  by  a  single  layer  of  epithelium,  with  JJ^^?" 
polygonal  nucleated  cells  like  that   on  serous  membranes,  and  "|m« 
secretes  a  thin  serous  fluid,  liquor  Cotunmi,  or  feriiymph.     This 
fluid  in  the  interior  fills  the  two  large  scalo)  of  the  cochlea,  sor- 

•  This  membrwio  is  coiwiderBd  hj  M.  Breachet  to  be  ori^naUj  part  of 
the  fibro-Hroua  liaiag  of  the  skull.  He  Bappoaea  that  the  membrane  htut 
been  gnuinall;  eacliweil  bj  bone,  natil  the  connection  betveeD  it  and  the 
parent  structure  baa  been  obliteiated,  except  bj  means  of  the  pn>ceaa«  in 
the  aquolucte. — ReAerdia  Atudomiqutt  tt  PhyiioUigiqut*. 

f  Vieir  of  the  Tnembranoni  labjrinth  in  ita  bony  caw  (Breschet). — 1. 
Cochlea.  2.  Posterior  Tertics]  aeniieinnlar  canal  and  its  membranoiu 
tube,  of  which  the  ampoUs  is  marked  bj  10.  3.  Horiiontal  canal,  with 
its  containe-l  tube  :  U,  marks  its  ampulla.  4.  Superior  vertic&l  aemiciT- 
cnlar  cati.'lI  and  tube  ;  d,  indJClting  Uie  amvoUa.  ti.  ^^jiif^  m  ^^onui^fA. 
uniu.     8.  Saeeale. 
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Fig.  146.» 


rounds  the  membranous  labyrintli,   and  occupies   for   a  short 
distance  the  aqueducts. 

•  The  MEMBRANOUS  LABYRINTH  (fig.  146)  is  Constituted  of  eaos 
containing  fluid,  in  which  the  auditory  nerve  is  expanded.     The 

sacs  are  two  in  number^  vii., 
the  utricle  and  the  saccule,  and 
have  the  general  form  of  the 
surrounding  bony  parts ;  thej 
are  not  found  in  the  cochlea,  hat 
are  confined  to  the  vestibule 
and  the  semicircular  canals.  Siu^ 
rounding  them  is  the  fluid  d 
the  perilymph. 

Dissection,  The  delicate  inte^ 
nal  parts  of  the  ear,  with  their 
vessels  and  nerves,  cannot  be 
dissected  except  on  a  temporal 
bone,  which  has  been  put  in  spirit,  and  afterwaida  softened  in 
acid.  The  previous  instructions  for  the  dissection  of  the  oraeoos 
labyrinth  will  guide  the  student  to  the  situation  of  the  mein- 
branous  structures  within  it,  but  the  surrounding  softened  mate- 
rial must  be  removed  with  great  care. 

A  lens  and  a  microscope  will  be  needed  for  the  complete 
examination  of  the  sacs.  For  the  display  of  the  blood-vessels  a 
minute  injection  will  be  necessary. 

The  utridey  or  the  common  sinus  (fig.  146, ')  is  the  larger  of 
the  two  sacs,  and  is  situate  at  the  posterior  and  upper  part  of 
the  vestibule,  opposite  the  fovea  semi-elliptica  in  the  roof,  It  is 
transversely  oval  in  form,  and  connected  with  it  posteriorly  are 
three  looped  tubes,  which  are  prolonged  into  the  Bemiciicular 
canals.  The  sac  and  its  offsets  are  filled  with  a  clear  fluid,  like 
water,  which  is  named  endolymph ;  and  in  the  wall  of  the  sac  is 
a  small  calcareous  deposit  (otolith)  opposite  the  entrance  of  the 
nerve  into  it. 

The  prolongations  into  the  semicircular  canals  are  smaller  than 
the  osseous  tubes,  being  only  one  third  of  their  diameter ;  and 
the  interval  between  the  bone  and  the  membrane  is  filled  by  the 
periljrmph.  In  form  they  resemble  the  bony  cases,  for  they 
are  marked  at  one  end  by  a  dilatation  corresponding  with  the 

*  Membranous  labjrinth  s^Murated  from  the  bone;  and  the  piimiiy 
branching  of  the  neire  (Breschet). — 1.  Facial  neire.  2,  3.  Ywtibdar 
blanches ;  and  4,  cochlear  branch  of  the  auditory  nerve.  5.  Utiickw 
6.  Saccule.  7.  Common  opening  of  the  tubes  of  the  two  vertical  >emi* 
circular  canals.  8.  Ampulla  of  the  tube  of  the  superior  vertical ;  9. 
Ampulla  oi  the  tvvV)Q  ol  \£ft  Vo'AKnAAl^  «jad  10,  ampulla  of  the  tube  of  the 
pofltenor  veriicaX  «eTm.c\x<^xi\»x  ^as^  \  ^c\s^x^\v\k^  v^  'OtL*^  Vust  ampolla  ii 
the  third  branch  ol  tYi^  wwiiVnrj  t^kt?^  W.  \^T^^!^^ai«^«^\^s^\id;«^^ 
the  horizontsA  caMl. 
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ampulla  of  the  osseous  tube  ;  and,  further,  two  are  blended  at  at  one  end, 
one  end,  like  the  canals  they  occupy  (fig.   146,')  :  they  com-*" 
municate  with  the  utricle  by  five  openings,  and  are  filled  with  the  contain  a 
endolymphic  fluid  of  that  sac.     At  each  ampullary  enlargement  ^^  ' 
there  is  a  transverse  projection  into  the  interior  of  the  cavity, 
and   at   that  spot  a  branch  of  the  auditoiy  nerve  enters  the 
wall. 

The  iocctUe  (fig.  146, ')  is  a  smaller  and  a  rounder  cyst  than  Smaller  sac 
the  utricle,  and  is  placed  in  front  of  it  in  the  hollow  of  the  JheottSr, 
fovea  hemispherica.     Like  the  larger  sac  it  has  a  translucent 
wall,  in  which  is  an  otolith  opposite  the  entrance  of  the  nerve ; 
it  is  also  filled  by  endolymph.     It  is  supposed  to  be  separate  joins  canal 
from  the  other.    It  is  continuous  below  by  a  short  and  small  duct  **'  co^^l*** 
(ductus  rcuniens)  with,  the  canal  of  the  cochlea  (p.  808^. 

Structure  of  the  sacs.     The  wall  of  the  sacs  of  the  membranous  Wall  of  the 
labyrinth  is  translucent  and  firm ;  but  it  is  more  opaque  where  the  J^ta,  *'*'^ 
vessels  and  nerves  enter  it.     Three  strata  enter  into  the  con- 
struction of  the  wall,  together  with  bloodvessels  and  nerves. 

The  outer  covering  is  loose  and  flocculent,  and  easily  detached,  Outer, 
and  contains  irregular  pigment  cells  with  ramifying  bloodvessels. 
The  middle   stratum  is   clear  and  tough,  and  seems  like  the  Middle 
hyaloid  membrane  of  the  eyeball :   it  exhibits  however  an  ap- 
pearance of  fibrillation ;   and  on  the  addition  of  acetic  acid 
nudear-looking  bodies  become  visible.     (Todd  and  Bowman.) 
And  the  inner  one  is  formed  by  a  layer  of  polygonal  nucleated  inner, 
cells,  which  are  easily  separate  from  one  another. 

The  small  calcareous  masses,  or  the  otoliths^  consist  of  minute,  otoliths  are 
elongated,  and  six  sided  particles  of  carbonate  of  lime,  which  EJ^  ^ 
are  pointed  at  the  ends,  and  are  situate  in  the  inner  part  of  the 
wall  of  the  utricle  and  saccule.     Within  the  enlargement  of  each 
semicircular  tube  a  calcareous  material  (otolith)  is  contained  in 
the  cells  lining  it.     (Todd  and  Bowman.) 

Bloodvessels.    The  membranes   of  the   labyrinthic   cavity  Bioodvee- 
receive  their  blood  from  an  artery  that  enters  the  internal  audi-  membrane, 
tory  meatus  with  the  nerve ;  but  some  offsets  enter  it  behind 
from  the  posterior  auricular. 

The  internal  auditory  artery  arises  from  the   basilar  trunk  internal 
within  the  skull  (p.  192),  and  enters  the  internal  meatus  with  ^^^^ 
the  auditory  nerve.     In  the  bottom  of  that  hollow  it  divides 
into  two  branches — one  for  the  vestibule,  the  other  for   the 
cochlea. 

The  branch  to  the  vestibuley  after  piercing  the  wall  of  the  hat  a  branch 

cavity,  subdivides  into  small  branches,  which  ramify  over  the  *p  ™""' 
•^ '  *        ,  branous 

exterior  of  the  sacs,  and  the  tubes  occupying  the  semicircular  lacs; 
canals.     The  vessels  end  in  a  network  of  capillaries  on  the  ex-  termina- 
terior  as  well  as  in  the  substance  of  the  special  Xa.'^et^  wA'OsaaSs^^"*^*^ 
most  developed  about  the  tennination  oi  tibi^  ii^r9^% 
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The  branch  to  the  cochlea  subdivides  into  twigs  that  enter  the 
canals  iu  the  modiolus.  Small  offsets  from  these  ore  directed 
outwards  through  canala  in  the  lamina  spiralis,  and  couuuuni- 
cate  together  in  loops  near  the  margin  of  that  osseous  zone. 
From  this  anostomosiB  vessels  are  supplied  to  the  inemhnme 
lining  the  scala;,  and  to  the  structure  called  cochleoris  mu.scle ; 
but  the  septum  cochleoe  prevents  the  comnmuicution  of  the 
vessels  of  those  two  passages. 

A  longitudinal  vessel  is  placed  on  that  surface  of  the  mem- 
branous ]wrt  of  the  septum  cochless  w^hich  is  turned  to  the 
scala  timpani :  and  communicates  here  and  there  with  the 
arterial  loops  before  mentioned. 

The  vein.  One  branch  of  vein  is  derived  from  the  cochlea, 
and  another  from  the  membranous  labyrinth  :  the  two  are 
united  near  the  cochlea,  and  the  trunk  ends  in  the  superior 
petrosal  sinus  in  the  base  of  the  skull. 

Nerve  op  thb  Labybinth.  Only  one  special  nerve,  auditory 
(p.  1 98),  is  distributed  to  the  labyrinth.  Entering  the  intenial 
auditoiy  meatus,  the  nerve  divides  into  two  branches,  like  the 
arter}',  "viz.,  an  anterior  for  the  cochlea,  and  a  posterior  for  the 
membranous  labyrinth.  In  the  trunk  and  in  l)oth  branches 
nen'e  cells  are  contained :  in  the  nerve  to  the  labyrinth  they 
form  a  swelling,  which  was  named  intumescentia  gangliofomiis 
by  Scarpa. 

The  c4xMeaT  branch  divides  at  the  base  of  the  modiolus  into 
twigs  tliat  enter  the  apertures  in  the  bone.  Then  they  are 
directed  outwards  with  the  vessels  in  the  canals  in  the  lamina 
spiralis.  As  they  enter  the  lamina  spiralis  they  form  a  plexus 
with  ganglion  cells,  and  are  continu^  onwards  near  the  scala 
tympani,  being  still  plexiform,  as  far  as  the  edge  of  the  lamina 
spiralis.  At  this  spot  they  leave  the  bone,  and  are  arranged  in 
conical  biuidles,  which  enter  apertures  in  the  membrana  bosi- 
laris,  but  their  ending  is  imknown. 

Deiten  states  that  he  has  seen  the  axis  cylinder  of  the  nerve 
filaments  enter  the  organ  of  Corti.  And  Kolliker  supposes  the 
ultimate  filaments  of  the  nerve  to  be  connected  with  the  spindle 
shaped  cells  in  the  organ  of  Corti. 

The  vestibular  branch  ends  in  three  nerves  for  the  mem- 
branous labyrinth :  these  2>i<ii'^  the  cribriform  plate  in  the 
bottom  of  the  meatus,  and  are  tlius  distributed  : — One  appertains 
to  the  utricle,  and  to  tlic  enlai^gements  on  the  tubes  contained 
in  the  superior  vertical  and  horizontal  semicircular  canals  (tig. 
146,  ^  ;  a  second  (')  ends  in  the  saccule  ;  and  the  third  belon;^) 
to  the  ampullary  swelling  on  the  tube  in  the  posterior  vertical 
semicircular  canal  (*"). 

Oa  the  meiivbraiiou«  eacs  the  nerve  divides,  and  its  filaments 
separate,  som^  &y\\&  '^Oiavai^^^:\sQ>ais^\^^  otolith  and  others  out- 
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side  it.  In  the  middle  layer  of  the  wall  the  tdtimate  filaments 
spread  out,  and  meeting  with  the  epithelinm  inside,  are  said 
to  end  in  spindle-shaped  nucleated  corpuscles  with  fine  tenninal 
ends  between  the  cells  of  epithelium. 

Schulze  (F.  E.)  states  that  he  has  once  seen  a  continuation  of 
the  nerve  filament  into  hair-like  processes  on  the  inner  surface 
of  the  sacs. 

In  the  ampullary  enlargement  of  the  tubes  of  the  semicircular 
canals  the  nerve  enters  the  external  or  flattened  side,  where  it 
forms  a  forked  eminence  (Steifensand),  corresponding  with  the 
projection  in  the  interior.  The  nerve  divides  at  first  into  two 
chief  parts,  which  are  directed  to  the  sides ;  but  no  filaments 
have  been  traced  into  the  tube  beyond  those  eminences. 
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INDEX. 


Tho  letter  (o)  refers  to  the  orliriii,  (c)  to  the  coarse,  and  (d)  to  the  distribution 
of  a  norve  or  voasol  that  is  dcsciibed  in  difforent  pages. 


Abdombx,  502. 

surface  of,  466. 
Abdominal  aorta,  520,  571. 
c&rityj  502. 
hemia,  490. 
regions,  603. 
ring,  external,  475. 

internal,  484,  491. 
Abducens  nerre,  (ojl98,  (d)  49,  (c)  18. 
Abductor,  indicis,  %22. 

minimi  digiti,  319. 
pedis,  725. 
pollicis  maniis,  318. 
pedis,  724. 
Accessorius  muscle,  728. 

ad  sacro-lumbalem,  419. 
Accessory  nerre  of  the  obturator,  (o)  583, 


679. 

pudic  artery,  461,  607. 
Acini  of  the  liver,  structure,  649. 
Acromial  artery,  inferior,  264. 
cutaneous  nerves,  273. 
thoracic  arterj,  264. 
AcTomio-clavicular  articulation,  278. 
Adductor  brevis,  680. 
longus,  678. 
znagnus,  688^  706. 
minimi  digiti,  319. 
oouli,  49. 

pollicis  mands,  319. 
pedis,  730. 
Air  cells  of  the  lung,  385. 
Alar  ligaments  of  the  knee,  748. 
Alveolar  plexus,  151. 
Ampulla^,  membranous,  810. 

of  the  semicircular  canals,  803. 
Amygdaloid  lobe  of  cen^bellum,  241. 
Anastomotic  artery  of  brachial,  288. 

femoral,  670. 
Anconeus  muscle,  326. 
Angular  arter}-,  29. 

vein,*  6. 
Ankle  joinfy  706. 


Annular  ligament  of  ankle,  anterior,  737. 

external,  738. 
internal,  721. 
of  wrist,  anterior,  323. 
posterior,  323, 
330. 
protuberance,  208. 
Annnlus  of  Vieussens,  359. 
Anterior  elastic  layer  of  cornea,  776. 
commissure,  232. 
medullary  velum,  242. 
Anti-helix,  36. 
Anti- tragus,  35. 

muscle,  36. 
Aorta,  372. 

abdominal,  520,  571. 
thoracic,  372,  386. 
!  Aortic  arch,  372. 

opening,  364. 
plexus,  518. 
sinus,  372. 
Aperture  of  the  aorta,  364. 
of  the  cavK,  359. 

coronary  arteries,  364. 
Eustacman  tube,  133. 
for  the  femoral  artery,  684. 
of  the  heart,  365. 
larynx,  133. 
mouth,  138. 
nares,  132. 
for  the  oesophagus,  133. 
of  the  pulmonary  arter}',  361. 

veins,  362. 
Aponeurosis,  epicranial,  3. 

of  external  oblique,  473,  474. 

over  femoral  artery,  670. 

of  internal  oblique,  478. 

lumbar,  413. 

palmar,  312. 

of  the  pharrnx,  130. 

plantar,  728. 

of  the  soft  ^oLaJtA^  V^. 


/^; 
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AponeurosiB.  of  the  transrcrialis  mmde, '  Alter. 

480. 
rerteVral,  416. 
Appendages  of  the  eye,  32. 
Appendices  epiploicsB,  512. 
Appendix  auriculsB,  358,  362. 
ceci,  589. 
vermiformiB,  539. 
Aqua  Morgagni,  790. 
Aqueduct  of  the  cochlea,  808. 
'  of  Sylvius,  232. 

of  the  vestibule,  803. 
Aqueous  humour,  783. 
Arachnoid  membrane  of  the  brain,  188. 

of  the  spine,  433. 
Arbor  yitsB  cerebelli,  244. 

uteri,  634. 
Ardh  of  aorta,  372. 

crural  or  lemond,  660. 
of  diaphragm,  570. 
palmar  deep,  320. 

superticial,  314* 
plantar,  7ol. 
of  soft  palate,  134. 
Areiform  fibres,  202,  206. 
Areola  of  the  mamma,  256. 
Arm,  dissection  of,  280. 

veins  of,  281. 
Alter,  acromialis  inferior,  264. 

anastomotica  brachialis,  288. 

ma^na,  670. 
angularis  facieL  29. 
aorta  abdominalis,  520,  571. 

thoracica,  372,  386. 
articulares  inferiore«,  701. 
superiores,  701. 
articularis  azygoe^  702. 
auriculariB  poi^enor,  6,  85. 
auditoria,  192. 
axillaris,  262. 
basilaris,  191. 
brachialis,  286. 
brachio-cephalica,  373. 
bronchiale&  386,  387. 
buccalis,  95. 
capsulans  inferior,  572. 
medio,  572. 
superior,  573. 
carotis  communis  dextra,  79. 

sinistra,  125,  374. 
externa,  82. 
interna,  19, 109, 192. 
carpi  ulnaris  anterior,  308. 
posterior,  308. 
radialis  anterior,  305. 
posterior,  330. 
centralis  retinee,  48,  785. 
cerebelli  inferior,  191. 

inferior  anterior,  192. 
superior,  192. 
cerebri  anterior*  193. 
media^  19^. 
posteTioT,  Wl^ 
cerricalia  aacendenA,  15. 


cervicalisproAmda.  76,  424. 
choroidia  «erelKiy  193. 
iiliarti  aBtrriorea,  48,  782. 
posteriorea,  44.  782. 
cirouMtieza  anterior,274. 
externa,  €75. 
ilii  istenia,  4ML 


Interna,  682, 696. 
porteriai^  274. 
coocTgea,  692. 
cochlearik  SiS. 
ooeliaca,  o2S, 
oolica  dextim,  515. 
media,  516. 
sinistra,  517. 
comes  nervi  ischiadiciv  893. 
mediani,  311. 
phrenicL  378. 
communicans  cerebn  anterior.  It 

poetericr,! 
palmaris,  314. 
plantaria,  731. 
coronaria  dextra,  356. 

labii  inferioria,  28. 
auperioria,  28. 
sinistra,  356. 
ventriculi,  523. 
corporis  bulbosL,  461,  625. 

cavemod,  461,  624. 
cremasterics.  486. 
crico-thyroidea,  84. 
cystica,  525. 
deferentialis,  566. 
dentalis  anterior,  108. 

inferior,  94,  98. 
superior,  95. 
diaphragmatica,  573. 
digitalis  mantis,  314. 

pedis,  731. 
dorsales  pollicis,  330. 
dorsalis  carpi  radialis,  330. 
carpi  ulnaris,  308. 
indicia,  330. 
linguae,  104. 
pedis,  732,  742. 
penis,  461,  472. 
pollicis  pedis,  743. 
scapulae,  265,  280. 
epigastrica,  487,  574. 

superficialis,  470, 6& 
ethmoidalis,  anterior,  48. 
posterior,  48. 
facialis,  28,  84. 
femoralis,  665,  670. 
frontalis,  5,  48. 
gastrics?,  523. 
gastro-epiploica,  dextra,  624. 

ainistra,  524. 
glutea,  605,  690. 

haemorrhoidales  inferior,  451. 
\i«morrhoidaliB  media,  605. 


INDEX 


817 


Arter*  hepatioa.  Sli, 

hyoidea  ImgualU,  103. 
thyroidesB,  Si. 
hypogaatrica,  604. 
iliaoa  oommunifl,  573. 
externa,  574. 
intenukOOS. 
lleo-eolica,  515. 

InmballB,  604. 
inciBoria,  98. 
infra-acromialis,  264. 
orbttaliA,  108. 
leapnlaris,  273. 
iimwDJnnta,  373. 
intflvooetales  anteriores,  270,  387. 
rami  anteriorcs,  270, 
387,  487. 
posteriorcs,  388,  424. 
intetoostalis  superior,  75,  388. 
interosMa,  308. 

anterior,  311. 
posterior,  329. 
interoflieflB  mantis,  320. 

pedis,  742. 
intestinales,  614. 
intra-spinales,  444. 
iachiadica.  606,  692. 
labialis  inferior,  28. 
lachrj'malis,  47. 
laryngealifl  inferior,  171. 

superior,  84, 171. 
lingnalis,  83,  103. 
lumbales,  584. 

rami  anteriores,  584. 
postt'riorcs,  425. 
magna  pollicii  mands,  320. 

pedis,  732. 
malleolares,  74'2. 

mammaria  interna,  74,  270,  378, 

487. 
mosseterica,  95. 
maxillaris  interna,  93,  150. 
mediana,  311. 
mcdiastin®,  270,  387. 
meningea  media,  15,  94. 
parva,  16,  94. 
meningesB  anteriores,  15. 

po«teriore«,  16,  191. 
mesenterica  inferior,  516. 
superior,  514. 
mctacarpa  radialis,  H30. 
ulnaris,  308. 
metatarsea,  742. 
musculo-phrenioft,  270,  487. 
mylo-hyoideu,  94. 
nasalis,  47. 

lateralis,  28. 
septi,  28. 
nutritia  femoris,  682. 
fibula*,  720. 
humeri,  288. 
tibiae,  720. 
obturatoria,  605,  685. 
occipitalis,  6,  85,  424. 


.  (Bsophageales,  387,  523. 
ophthalmica,  20,  47. 
OTariana,  572,  607. 
palatina  inferior,  84. 

superior,  151. 
palmaris  profunda,  314. 
palpebrals  inferior,  35,  48. 
superior,  35,  48. 
pancreatica},  o24. 
pancreatit^o-duodenalis,  514,  524. 
perforantes  femorales,  682,  706. 

mamniariie  internee,  270. 
mantis,  320. 
pedis,  731. 
pericardiacae,  387. 
perinaii  supcrficialis,  454. 
peronea,  720. 

anterior,  720. 
petrosa,  16. 

pharyngea  asccndens,  112. 
phrcnicas  inferiores,  573. 

superiores,  378. 
plantaris  externa,  726. 

interna,  725. 
poplitea,  700. 
princeps  cervicalis,  424. 

poUicis,  320. 
profunda  ccrvicm,  76,  424. 

femoris,  "667,  681. 

inferior,  288. 

superior,  288,  293. 
pterygoideae,  95. 
ptery  go -palatina,  151. 
pudenda  externa,  470,  652,  665. 

inUma,  451,  461,  606,  698. 
pulmonalis,  361,  371,  385. 
dextra,  371. 
sinistra,  371. 
pylorica  inferior,  524. 
superior,  624. 
radialis,  304,  320,  330. 

indicia,  321. 
ranina,  104. 
recurrens  interossea  posterior,  329. 

radialis,  305. 

tibialis,  742. 

ulnaris  imterior,  307. 
posterior,  307. 
renales,  657,  572. 
sacra  media,  608. 
laero-litenilis,  605. 
scapularis  posterior,  279,  416. 
sciatica,  606,  692. 
sigmoidea,  517. 
sperm  atica,  566,  572. 
Bpheno-palatina,  1*>1. 
spinales  posteriores,  191,  438. 
spinalis  anterior,  191,  438. 
splenica,  52!i.  5i5. 
stemo-mastoidea.  84. 
Btylo-mastoidea,  85. 
subclaria  dextrn,  70. 

sinistra,  124,  374. 
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Arter.  Babmentalia.  84. 

subscapularu,  264,  280. 
guperficialiB  cervicalis,  415. 

volffi,  30o. 
supra-orbital  b,  5,  48. 

scapularis,  75,  279,  415. 
spinalifi,  279. 
torsea,  742. 

temporales  profundsB,  95. 
temporalu,  85. 

anterior,  5. 
mcdia^  86. 
posterior,  6. 
Buperficialis,  5. 
thoradca  acromial  is,  264. 
alaris,  264. 
longa,  264. 
tuprema,  264. 
thyroidea  ima,  126. 

in£erior,  75.  126. 
superior,  84,  126. 
tibialii  antica,  740. 
postica,  719. 
tonaillarig,  84. 
transversalis  colli,  75,  415. 
fociei,  29,  86. 
peritiBBi,  454. 
pontis,  191. 
'    pubis,  488. 
tyxnpanica,  94. 

inferior,  800. 
superior,  800. 
ulnaris,  307,  314. 
umbilicalis,  604. 
uterina,  607. 
vaginalis,  607. 
vertebralis,  74,  180,  190. 
vesicaiis  inferior,  605. 
superior,  605. 
vestibuli,  811. 
yidiana,  151. 
Articular  popliteal  arteries,  701. 

nerves,  702,  703. 
Articulation,  acromio-clavicular,  278. 
astnigalo-scaphoid,  760. 
astragalus  to  os  calcis,  759. 
atlo-axoidean,  182,  184. 
of  bunes  of  the  tympanum, 

798. 
calcaneo-cuboid,  761. 

scaphoid,  760. 
«f  carpal  bones,  338. 
carpo-nietacarpal,  340. 
of  cervical  vertebrae,  181. 
chondro-eostal,  398. 
sternal,  398. 
of  coccygeal  bones,  641. 
coraco- clavicular,  277. 
of  costal  cartilages,  398. 
costo-clavicuiar,  186. 
vertebrnL  395. 
crico-aTy\»Tvo\i,  VI  i. 

of  cuBi^onn.  Wbaa,  1^  * 


Artlculiition,  oaneifonn  to  cuboid,  764. 

to  scaphoid,  763. 
of  dorsal  rertebre,  399. 
femoro-tibial  or  Icnee,  746. 
humero-cubital  or  elbov,  331 
ilio-femoral  or  hip,  707. 
of  lower  jaw,  90. 
of  lumbar  T«tebrB,  399. 
of  the  metacarpal  bones,  S38. 
metacarpo- phalangeal,  342. 
metatarsal,  764. 
metatarso-phalangMU  767- 
oceipito-atfoidean,  182. 
axoidean.  183. 
08  ealcis  to  cuboid,  761. 

to  scaphoid,  760. 
peroneo- tibial,  754. 
phalangeal  of  fingen,  S4l 

of  toes,  767. 
of  pubic  sjrmphysifl,  643. 
raoio- carpal  or  wrist,  335. 
cubital  inferior,  337. 
superior,  333. 
sacro-coccygeal,  640. 

iliac,  641. 
sacro- vertebral,  640. 
scaphoid  to  cuboid,  763. 

to  cuneiform,  763. 
Bcapulo-humeral,  294. 
sterno-clavicular,  185. 
fltcmum,  pieces  of,  399. 
tarso-metatarsal,  765. 
temporo -maxillary,  90. 
thjTO-arytaenoid,  169. 
tibio-tarsal  or  ankle,  756. 
of  vertebrae,  399. 
Arcus  extemus  diaphragmatis,  570. 
intern  us  diaphragmatis,  570. 
Arytteno-epiglottidean  folds,  169. 

muscle,  166. 
Arytaenoid  cartilages,  173. 
glands,  170. 
muscle,  164. 
Ascending  cervical  artery,  75. 

vein,"  74. 
colon,  506. 
pharyngeal  artery,  112. 
vein,  113. 
Attollens  aurem,  2. 
Attrahens  aurem,  2. 
Auditor)'  artery,  192,  811. 

tube,  external,  792. 
nerve,  (o)  198,  (d)  812, 
nucleus,  208. 
Auricle  of  the  ear,  35. 
Auricles  of  the  heart,  355. 

left,  862. 
right,  358. 
structure  of,  366. 
Auriculae,  358,  362. 

Auricular  artery,  posterior,  (d)  6,  (o)  86. 

■    »  7. 


\ 


nerves,  anterior, 

vtvCerior,  97. 
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Aoiioolar  rein,  6, 85. 

nerve  of  vagns,  (o)  1 17,  (d)  802. 
Amiculo-temporal  nexre,  7,  97. 
Aiiiiculo-Tentricular  aperture,  left,  364. 

right,  360. 
rings,  365. 
Auricnlaris  magnus  nerve,  8,  59. 
Axilla,  258. 

dinection  of,  257* 
Axillary  artery,  262. 
glands,  259. 
plexus.  265. 
vein,  265. 
Axis,  OGBliac,  of  artery,  523. 
of  cochlea,  804. 
thyroid,  of  artery,  74. 
Axygos,  artery,  702. 

Teins,  (o)  580,  (d)  388. 
uYulse  muscle,  137 

Back,  dissection  of,  417. 
Base  of  brain,  210. 
Base  of  the  skull,  arteries  of,  15,  20. 

dissection  of,  12. 
nerves  of,  1^  20. 
Basilar  artery,  191. 

membrane,  807. 
sinus,  15. 
Basilic  vein,  282. 
Biceps  femoris  muscle,  704,  746. 

flexor  cubiti,  285,  311. 
Bicuspid  teeth,  140. 
Bile  ducts,  526,  535,  551. 

structure^  539,  551. 
Bi venter  cervicis  muscle,  421. 
Bi ventral  lobe,  241. 
Bladder,  616,  637. 

interior  of,  618. 
connections  of,  594,  602. 
ligaments  of,  590,  593. 
structure  of,  617. 
Bones  of  the  ear,  796. 

ligaments  of,  796. 
muscles  of,  799. 
Brachial  aponeurosis,  284. 
artery,  286. 
plexus,  76,  265. 
veins,  289. 
Brachialis  anticus,  291,  311. 
Brachio-cephalic  artery,  373. 

vein,  left,  376. 
right,  375. 
Brain,  base  of,  210. 

examination  of  interior,  224. 
membranes  of,  9,  188. 
origin  of  nerves,  194. 
preservation  of,  11. 
removal  of,  10. 
vessels  of,  190. 
Breast,  255. 

Broad  uterine  ligament,  600. 
Bronchial  arteriesi,  (o)  387,  (d)  386. 
glands,  391. 
veins,  386,  387. 


Bronchus,  left,  382. 
right,  382, 
structure  of,  384. 
Brunner's  glands,  538. 
Buccal  artery,  95. 
nerve,  97. 
Buccinator  muscle,  27. 
Bulb  of  the  urethra,  598. 
artery  of,  461,  (d)  625. 
nerve  of,  462. 
Bulbi  vestibuU,  630. 
Bulbous  part  of  the  urethra,  598,  621. 
Bulbus  olfaetorius,  195. 

Csecum  coli,  539. 

connections  of,  505. 
structure  of,  540. 
Calamus  scriptorius,  244. 
Calices  of  the  kidney,  558. 
Caliciform  papilla},  156. 
Canal  of  cochlea,  808. 
of  Petit,  788. 

of  the  tensor  tympani,  795. 
Canine  teeth,  140. 
Capsular  arteries,  inferior,  572. 

middle,  560,  572. 
superior,  573. 
ligament  ot  the  hip,  707. 
knee,  746. 
shoulder,  295. 
thumb,  340. 
Capsule  of  crystalline  lens,  788. 
of  Glisson,  550. 
suprarenal,  559. 
Caput  coli,  539. 

gallinaginis,  620. 
Cardiac  nerve,  inferior,  (o)  123,  (d)  381. 
middle,  (o)  122,  (d)  381. 
of  pneumo-gastric,  (o)  118, 
379,  (d)  357,381. 
superior,  (o)  122,  (d)  357, 381 . 
plexus,  357,  380. 
veins,  356. 
Camese  columnse,  360,  363. 
Carotid  artery,  external,  82. 

internal,   (d)   19,  192,   (() 

109. 
left  common,  125,  374. 
right  common,  79. 
plexns,  20. 
Carpal  artery,  radial  anterior,  305. 

posterior,  330. 
ulnar  anterior,  308. 
posterior,  308. 
Carpo-mctacarpal  articulation,  340. 
Cartilage,  arytaenoid,  173. 
cricoid,  173. 
euneiform,  173. 
of  the  ear,  37. 
thyroid,  172. 

trinng^ular  of  the  noM,  141. 
Cartilages  of  the  eyelids,  33. 
of  the  nose,  31. 
of  Santorini,  173. 

3  (}  2 
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Cartilages  of  trachea,  176. 
Canmcida  lachrymalia,  34. 
Caruncule  myrtiformeai  629. 
Cauda  eouina,  437. 
Cara,  inferior,  376. 
superior,  375. 
Cayemoua  body,  698,  623. 

artery  of;  (o)  461,  (d)  624. 
plexus,  20. 
tinus,  14. 
Cavity  of  the  omentum,  610. 
Contx«l  artery  of  the  retina,  (o^  48,  f  d)  786. 

passage  of  cochlea,  808. 
pilkr,  804. 
Central  part  of  the  perinsum.  466. 
Centrum  ovale  cereori,  223. 
Cephalic  vein,  282. 
Cerebellar  arteries,  inferior,  191. 

superior,  102. 
Cerebellum,  form  of,  239. 
lobes  of,  241. 
structure  of,  242. 
Cerebral  artery,  anterior,  193. 
middle,  193. 
posterior,  192. 
Cerebrum,  division  into  lobes,  216. 
form  of,  210. 
interior,  223. 
structure,  236. 
Cervical  fascia,  66,  62. 

ganglion,  inferior,  123. 
middle,  122. 
superior,  121. 
glands,  60. 
nerves,  anterior  branches,  76,  179. 

posterior,  174,  422,  408. 
plexus  of  nerves,  78. 

deep     branches, 

78. 

superficial,     69, 

273. 

Cervicalia,  aaeendens  artery,  76. 

muscle,  419. 
vein,  74. 
profunda  artery,  (o)  76,  (d)  424. 

vein,  74,  426. 
superficialis  nerve,  60,  62. 
Cervico-facial  nerve,  39. 
Cervix  uteri,  632. 

vesicsD,  696. 
Chamber  of  the  eye,  anterior,  783. 

posterior,  783. 
Check  ligaments,  184. 
Cheeks,  139. 

Chiasma  of  the  optic  nerves,  197. 
Chondro-costal  articulations,  398. 
glossus  muscle,  169. 
sternal  articulations,  398. 
Chorda  tympani  nerve,  (•)  163,   (d)  99, 

106,  802. 
ChordsB  tendinesB,  361,  364. 
vocales,  169. 
WilUsii,  10. 
Choroid  artery  oC  the  btain,  193. 


Choroid  coat  of  the  eye,  777. 

plexuses  of  the  brain,  231,  245. 
veins  of  the  eye,  783. 
brain,  245. 
Choroidal  epithelium,  779. 
Cilia,  33. 

Ciliary  arteries,  (o)  48,  (d)  782. 
ligament,  780. 
muscle,  780. 
processes  of  the  choroid,  778. 

of   the  suspensory  ligt- 
ment,  7^ 
nerves  of  nasal,  (o)  46,  (d)  783. 

of  lentieular  ganglion,  47. 

783- 
Circle  of  Willis,  193. 
Circular  sinus,  16. 
Circumflex  artery,  anterior,  274. 

external,  676. 
internal,  696,  782. 
posterior,  274. 
iliac  artery,  deep,  488. 

superficial,  653. 
nerve,  (o)  266,  (d)  276. 
Clavicular  cutaneous  nerves,  60. 
Clitoris,  628. 
Coccygeal  artery,  692. 
muscle,  688. 
nerve,  610. 
Cochlea,  804. 

canal  of.  808. 
nerve  of,  812. 
vessels  of,  812. 
Cooliac  artery,  623. 
plexus,  629. 
Colic  artery,  left,  617. 

middle,  616. 
right,  515. 
veins,  616. 
Colon,  606,  539. 

course  of,  505. 
structure  of,  640. 
Columnar  layer  of  retina,  786. 
Columnoo  camcsB,  360,  363. 
Columns  of  the  cord,  440. 

vagina,  630. 
Comes  nervi  ischiatici  artery,  693. 
phrenici  artery,  378. 
Commissure,  anterior,  232. 

of  the  cerebellum,  210, 243. 
of  the  oord,  441. 
great,  237. 

of  the  optic  nerves,  197. 
posterior,  233. 
soft,  232. 
Commissural  fibres  of  the  medulla.  206. 
Communicating   artery  of  anterior  cere- 
bral, 193. 
of  posterior  ceiv- 
bTal,193. 
in  the  palm,  314. 
peroneal  nerr*,  703, 7M. 
Complexus  muscle,  421 . 
Compressor  of  the  bulb,  467. 
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Compressor  of  the  nose,  22. 
Conariumf  234. 
Concha,  35. 

Cones  of  the  retina,  786. 
Congenital  hernia,  493. 
Com  yasculosi,  663. 
Conical  papillae,  156. 
Conjoined  tendon,  480. 
Conjunctiva,  34,  776. 
Conoid  ligament,  277* 
Constrictor  inferior,  130. 

of  the  fauces,  136. 
middle,  131. 
superior,  131. 
urethrsB,  459. 
Conns  arteriosus,  360. 
ConYolutions  of  the  brain.  217. 

of  corpus  callosum,  220. 
of  hemisphere,  219. 
of  longitudinal  tissure,  221. 
Coraco-brachialis  muscle,  286. 

clavicular  articulation,  277. 
humeral  ligsiment,  295. 
Cordiforra  tendon,  669. 
Cords  of  the  abdominal  wall,  497. 
Cornea,  774. 

structure,  775. 
Comicula  laryngis,  173. 
Comua  of  gray  crescent,  441. 

of  lateral  ventricle,  225,  226. 
Corona  glannis,  598. 
radiata,  237. 
Coronary  vessels  of  the  heart,  356. 
of  the  lips,  28. 
artery  of  the  stomach,  523. 
ligament  of  the  liver.  613. 
plexus  of  the  stomacn,  529. 
plexuses  of  the  heart,  357. 
sinus,  366. 

vein  of  the  stomach,  525. 
Corpora  albican tia,  213. 
Arantii,361,365. 
cavernosa,  598,  623. 
MalpighiansL,  545,  556. 
mamillaria,  213. 
oUvaria,  202,  204. 
pyramidalia  anteriora,  202,  203. 
posteriora,  203,  205. 
quadrigemina,  234. 
restiformia,  202,  205. 
Corpus  callosum,  214,  223. 
ciliarc,  778. 

dentatum  cerebelli,  243. 
fimbriatum  uteri,  637. 
geniculatum  externum,  233. 
internum,  233. 
Highmori,  562. 
luteum,  635. 
olivare,  202,  204. 
spongiosum  urethne,  598,  625. 
striatum,  229,  238. 
thyroideum,  125. 
Corpuscles  of  Malpi^hi,  545,  556. 
Corrugator  cutis  am,  449. 


Cormgator  supercilii  muscle,  24. 
Cortex  of  the  tongue,  159. 
Cortical  substance  of  the  kidney,  554. 
Costo-clavicular  ligament,  186. 
coracoid  membrane,  262. 
transverse  ligaments,  397. 
Cotunnius,  nerve  of,  149. 
Cotyloid  ligament,  708. 
Covered  band  of  Keil,  224. 
Cow})er's  glands,  460,  621. 
Cranial  aponeurosiB,  3. 

nerves,  16,  (o)  194. 
Cremaster  muscle,  479 
Cremasteric  artery,  486. 
fascia,  479. 
Cribriform  fascia,  668. 
Crico-ar}'tfienoid  articulation,  175. 

muscle,  lateral,  165. 
posterior,  163. 
thyroid  articulation,  174. 
membrane,  175. 
muscle,  163. 
Cricoid  cartilage,  173. 
Crista  vestibuh,  803. 
Crucial  ligaments,  750. 
Crura  cerebelli.  242. 

cerebri,  212,  238. 
of  the  diaphragm,  569. 
of  the  fornix,  234. 
Crural  arch,  660. 

deep,  486. 
canal,  661. 
hernia,  498.  659. 
nerve,  (o)  083,  (d)  675. 
ring,  500,  662. 
sheath,  500,  660. 
Crureus  muscle,  673. 
Crust,  212. 

Crypto  of  Lieberkiihn,  536. 
Crystalline  capsule,  788. 
lens,  789. 
structure,  790. 
Cuneiform  articulations,  763. 

cartilages,  173. 
Cupola  cochleflB,  806. 
Cutaneous  nerfes  of  the  abdomen,  469. 

of  the  arm,  282. 
of  the  back,  408. 
of  the  buttock,  686. 
of  the  face,  39. 
of  the  foot,  back,  7'^6. 
sole,  721. 
of  the  forearm,  299. 
of  the  hand,  back,  300 
palm,  308, 
309,  312. 
of  the  head,  6. 
of  the  leg,  back,  713L 
front,  736. 
of  the  neck,  behind,  408. 
fore  parL 
oO,  61. 
of  the  perinsDum,  462, 

464. 
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Cutaneous  nerves  of  the  shoulder,  273. 

of  the  thigh,  hack,  098. 
front,  666. 
of  the  thorax,  264. 
CjTstic  artery,  525. 
duct,  553. 
plexus  of  nerres,  529. 

Dartoid  tissue.  471. 
Decussation  oi  the  pyramids,  205. 
Deep  cerrical  arterv,  (o)  76,  (d)  424. 
crural  arch,  4o6. 

transverse  muscle  of  perinsBum,  459, 

465. 
Deferential  artery,  666. 
Deltoid  ligameut,  756. 

muscle,  273. 
Dens  sapientise,  140. 
Dentid  artery,  anterior,  108. 
inferior,  94,  98. 
superior,  96. 
nerve,  anterior,  107. 
inferior,  98. 
posterior,  107. 
Dentate,  lamina,  230. 

ligament,  434. 
Denticulate  lamina,  807. 
Depressor  anguli  oris,  27. 
epiglottidis,  166. 
labii  inferioris,  26. 
aloD  nasi,  23. 
Descendens  noui  nerve,  82. 
Descending  colon,  506. 
Diaphragm,  348,  396,  667. 

arteries  of,  378,  673. 
plexus  of,  528. 
Digastric  musculo,  81. 

nerve,  39. 
Digital  arteries  of  plantar,  731. 
of  radial,  320. 
of  tibial,  anterior,  742. 
of  ulnar,  314. 
nervos  of  median,  315. 
of  plantar,  727. 
of  radial,  300. 
of  ulnar,  316. 
Dilator  of  the  nose,  23. 

of  the  pupil,  781. 
Dissection  of  tfie  abdomen,  466. 

of  the  abdominal  cavity,  602. 
of  the  anterior  commissure,  233. 
of  the  arm,  280. 
of  the  axilla,  267. 
of  the  back,  407. 
of  the  base  of  the  skull,  11. 
of  the  brain,  membranes,  and 

nerves,  188. 
of  the  buttock,  685. 
of  the  cardiac  plexus,  380. 
of  the  carotid  artery,  internal, 

109. 
of  the  carotid  plexus,  19. 
of  the  cerebellum,  238. 
of  the  ceTtt\>Tum,2.\.0. 


Dissection  of  the  corpus  callosum,  213,223. 
of  the  corpus  striatum,  229. 
of  the  cms  cerebri,  212. 
of  the  external  ear,  35. 
of  the  intemul  ear,  792. 
of  the  eighth  nerve,  113. 
of  the  eye,  772. 

lids,  33. 
of  the  face,  21. 
of  femoral  hernia,  498,  659. 
of  the  fifth  ventricle  of  the  brain, 

227. 
of  the  foot,  back,  736. 
sole,  722. 
of  the  forearm,  297. 

back,  323. 
front,  297. 
of  the  fourth  ventricle,  243. 
of  the  glo6so-phar}'ngeal  nerre, 

113. 
of  the  hand,  back,  323. 
palm,  311. 
of  the  head,  deep  parts,  108. 
external  parts,  1. 
internal  parts,  8. 
of  the  heart,  353. 
of  the  hypogastric  plexus,  518. 
of  the  inferior  maxillary  nerve, 

96. 
of  the  inguinal  hernia,  489,  A9A. 
of  the  internal  maxillar}-  arterv, 

93. 
of  JacobM>n*8  nerve,  800. 
of  the  labyrinth,  802. 
of  the  larynx,  162. 

cartilages,  171. 
muscles,  162. 
nerves,  170. 
of  the  lateral  ventricles,  224. 
of   the  left  side  of  the  neck, 

123. 
of  the  leg,  back,  711. 
front,  736. 
of  the  ligaments  of  atlas  and 

axu,  181. 
of  the  ligaments  of  atlas  and 

occiput.  182. 
of  the  ligaments  of   axis  and 

occiput,  182. 
of  the  ligaments  of  clavicle  and 

scapula,  276. 
of  the  ligaments  of  hip  joint, 

707. 
of  the  ligaments  of  jav,  90. 
of  the  ligaments  of  lower  limb, 

746. 
of  the  ligaments  of  i)elvis,  640. 
of  the  ligaments  of  ribs,  ^5. 
of  the  ugamenta  of  shoulder, 

294. 
of  the  ligaments  of  upper  limb, 

331. 
of  the  Ugamenta  of  the  rertebne, 

399. 
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Dissection  of  the  lower  limb,  650. 

of  Meckel's  ganglion,  146. 
of  the  medulla  oblongata,  200. 
of  the  neck,  53. 

anterior    triangle, 
62. 
left  side,  123. 
posterior    triangle, 
64. 
of  the  ninth  nerve,  114, 119. 
of  the  nose,  140. 
of  the  ophthalmic  of  the  fifth 

nerve,  18,  43. 
of  the  orbit,  41. 
of  the  otic  ganglion,  154. 
of  the  pelvis,  fcisale,  599. 

side  view,  588. 
of  the  pelvis,  male,  586. 

side  view,  599. 
of  the  perinceum,  female,  463. 

male,  446. 
of  the  pharynx,  128. 
of  the  pneumo-gastrio  nerve, 

113,  116. 
of  the  pons,  208. 
of  the  popliteal  space,  698. 
of  the  portio  dura  nerve,    37, 

151. 
of  the  prevertebral  moscles,  177. 
of  the  pterygoid  region,  86. 
of  the  sacral  plexus,  608. 
of  the  saphenous  opening,  652. 
of  the  semilunar  ganglia,  527. 
of  the  shoulder,  271. 
of  the  soft  palate,  134. 
of  the  solar  plexus,  527. 
of  the  spinal  cord,  432. 
of  the  subclavian  artery^  69. 
of  the  submaxillary  region,  99. 
of  the  superior  maxillary  nerve, 

106. 
of  the  testis,  561. 
of  the  thigh,  back,  697. 
fron^  650. 
of  the  third  ventricle,  231. 
of  the  thorax,  346. 
of  the  tongue,  155. 
of  the  triangular  space  of  the 

thigh,  664. 
of  the  tympanum,  793. 

vessels  and 
nerves,  800. 
of  the  upper  limb,  252. 
of  the  vena  cava  inferior,  519. 
of  the  vidian  nerve,  147. 
Dorsal  artery  of  the  foot,  732.  742. 

of  the  penis,  461,  (d)  472. 
of  the  tongue,  104. 
of  the  scapula,  (o)  265,  (d) 

280. 
nerves,  anterior  branches,  270,  394, 

584. 
posterior  branches,  423. 
cutaneous  of  the  hand,  308. 


Dorsal  nerves  of  the  penis,  (o)  462,  (d) 

472. 
Dorsi-spinal  veins,  425. 
Ductus  ad  nasum,  53. 
arteriosus,  371. 

communis  clioledochus,  526,  535. 
cysticus,  553. 
ejaculatorius,  616. 
hepaticus,  551. 
lymphaticus,  76,  391. 
pancreaticus,  543. 
reuniens,  811. 
Riviniani,  106. 
Stenonis,  30. 
thoracicus,  124,  391. 
Whartonii,  99,  105. 
Duodenum,  connections,  521. 

peritonaium  of,  512. 
structure,  534. 
Dura  mater,  9. 

of  the  cord,  432. 
nerves  of,  16. 
vessels  of,  15. 

Ear,  external,  35. 
internal,  792. 
Eighth  nerve,  19,  115,  (o)  199. 
Eiaculator  urinro,  456. 
Elastic  layers  of  cornea,  775. 
Elbow  joint,  331. 
Eminentia  collateralis,  226. 

teres,  244. 
Encephalon,  190. 
Endocardium,  370. 
Endolvmph,  810. 
Ependjrma  ventriculorum,  225. 
Epididymis,  564. 
Epigastric  artery,  487. 

superficial,  470,  653. 
region  of  the  abdomen,  503. 
veins,  488. 
Epiglottidean  gland,  174. 
Epiglottis,  174. 
Erector  clitoridis,  464. 
penis,  456 
spins,  419. 
Ethmoidal  arteries,  48. 
Eustachian  tube,  cartilaginous  part,  133. 

osseous  part,  797. 
valve,  359. 
Extensor  carpi  radialis  brevis,  325. 

longus,  324. 
carpi  ulnaris,  326. 
digiti  minimi,  326. 
digitorum  brevis,  743. 

communis,  325. 
longus  pedis,  739. 
indicis,  328. 
oesis  metacarpi,  327. 
proprius  pollicis,  739. 
primi  intemodii  pollicis,  328. 
secundi  in  emodii  pollicis,  328. 
External  cutaneous  nerves  of  arm,  266, 

284,  294,  299. 


lletTO,jil)  37,  (t)  Ul,  (o)  198. 
TMtarm  ligniimt  of  the  liver,  fil3. 
Filloptui  tubtt  GOl,  Igj™""^"!*'^* 
Filx  wrrbcUi,  12. 

cerebri,  9. 
Vutia,  aiillarr,  353. 

brarhid.  S84. 

cerviCBl,  dera,  £5,  S2. 


cribriform,  658. 
DfthBfon'iuiii,  300. 
iliac,  4<jQ. 

inlermusuulir  of  the  bnmenu, 
of  the  thigh,  674 
lob.  657,  698. 
oflhL-leK,  713,71*.  737. 
jDmUirum.  413. 
oblurslor.  n87. 
palmir,  313. 
pslrio,  687. 
perineal,  deep,  457. 

tuperdtial,  453. 
plantar,  diip,  723. 
propriii,  fid.i. 
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Ganglia,  cervical,  middle,  122. 

superior,  121. 

lumbar,  584. 

sacral,  611. 

semilunar,  528. 

of  spinal  nerves,  438. 

thoracic,  392. 
Ganglion  of  the  vagus,  117. 

Gasserian,  17. 

impar,  611. 

i'ugular,  115. 
enticulflr,  46. 
Meckel's,  148. 
ophthalmic,  46. 
otic,  153. 
petrosal,  115. 
spheno-palatine,  148. 
submaxillary,  104. 
thyroid,  122. 
Gastric  arteries,  523. 
plexus,  528. 
vein,  625. 
(Hstro-eolic  omentum,  510. 
epiploic  arteries,  524. 

vein,  525. 
hepatic  omentum,  510. 
Gastrocnemius  muscle,  715. 
Gemellus  inferior  muscle,  695. 
sunerior  muscle,  695. 
Genio-hyo-glossus,  103,  159. 

hyoid  muscle,  103. 
Genital  organs,  598, 647. 
Genito-crural  nerve,  (o)  583,  (d)  486,  655. 
Gimbemat's  ligament,  476,  660. 
Gland,  epiglottidean,  174. 
lachrvmal,  42. 
parotid,  29. 
pineal,  234. 
pituitary,  213. 
prostate,  596,  613. 
sublingual,  106. 
submaxillary,  99. 
Glands,  arytaenoid,  170. 
axillary,  259. 
Sartholina's  632. 
bronchial,  391. 
Brunner*8,  538. 
cardiac,  391. 
ceruminous,  793. 
cervical,  60, 
concatenate,  60. 
Cowper's,  460,  621. 
inguinal,  470,  653. 
intercostal,  391. 
intestinal.  516. 
kbial,  139. 
laryngeal,  170. 
lingual,  161. 
lumbar,  580 
mammary.  255. 
mediastinal,  390. 
Meibomian,  34. 
mesenteric,  517. 
molar,  31. 


Glands,  odoriferous.  471. 
cesophageal,  390 
of  Pacchioni,  9. 

gjlvic,  612. 
eyer's,  537. 
popliteal,  703. 
solitary,  536,  542. 
tracheal,  177# 
Glans  of  the  clitoris,  628. 

of  the  penis,  598. 
Glaserian  fissure,  794. 
Glenoid  ligament,  295. 
Glisson's  capsule,  550. 
Globus  major  epididymis,  564. 
minor  epididymis,  564. 
Glosso-pharyngeal  nerve,  (o)  199,  (d)  115, 

161. 
nucleus,  208. 
Glottis,  167. 

Gluteal  artery,  (o)  605,  (d)  690. 
nerve,  superior,  691. 
nerves,  inferior,  693. 
Gluteus  maxim  us  muscle,  687< 
medius  muscle,  689. 
minimus  muscle,  691. 
Graafian  vesicles,  636. 
Gracilis  muscle,  678. 
Granular  layer  of  retina,  786. 
Gray  commissure  of  the  cord,  441. 
crescent  of  the  cord,  441. 
substance  of  the  corpus  striatum,  229. 
of  the  medulla  oblongat^i, 

207,  246. 
of  the  third  ventricle,  232. 
tubercle  of  Rolando,  207. 
Great  omentum,  510. 
Gustatory  nerve,  98,  (d)  104,  161. 
Gyrus  fomicatus,  220. 

Heemorrhoidal  artery,  inferior,  451. 

middle,  605. 
superior,     (o)     517, 
(d)  607,  627. 
nerve,  inferior,  452. 
plexus,  611. 
Ham,  698. 

Hamulus  laminos  spirnlis,  806. 
Hand,  dissection  of,  311. 
Head,  dissection  of,  1. 
Heart,  353. 

constituents,  354. 
dissection  of,  358. 
position,  354. 
structure  of,  365. 
Helicine  arteries,  624. 
Helicis  major  muscle,  37. 
minor  muscle,  36. 
Helicotrema,  806. 
Helix,  35. 

Hepatic  artery,  524,  (d)  551. 
cells,  549. 
ducts,  526,  (o)  551. 
plexus,  529. 
veins,  551. 
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Hernia,  crural  or  femoral,  498,  662, 
inguinal,  external,  489. 
internal,  494. 
umbilical,  496. 
HiatuB  cochlea-!,  806. 
Hip  joint,  707. 
Hippocampus  major,  230. 
minor,  230. 
HoUov  before  elbow,  801. 
Humero-cubital  articulation,  331.     . 
Hunter's  canal,  670. 
Hyaloid  membrane,  787. 
j^rmen,  629. 
Bjo*glos8U8  muscle,  101,  159. 

elossal  membrane,  158. 
Hyoid  bone,  172. 

H}rpocondriac  region  of  abdomen,  503. 
Hypogastric  artery,  604. 

plexus  of  nerves,  519. 
region  of  the  abdomen,  503. 
Hypoglossal  nervo,  (o)  200,  (c)  119,  (d)  82, 

105,  161. 
nucleus,  208. 

Heo-coDcal  valve,  540. 
Ileo>coUc  artery,  515. 

valve,  540. 
Ileum  intestine,  connections  of,  505. 

structure  of,  534. 
Iliac  arterj',  common,  573. 
external,  574. 
internal,  603. 
fascia,  499. 

region  of  the  abdomen,  503. 

vein,  common,  575. 

extemil,  575. 

internal,  608. 

Iliacus  muscle,  578,  684. 

Ilio-femoral  articulation,  707 

hypogastric  neiTc,  469,  483,  686,  (o) 

•'82 
inguinal  nerve,  (d)  470, 483, 655,  (o)  5ii'2. 
lumbar  artery,  604. 
Incisor  brunch  of  nerve,  98. 

teeth,  140. 
Incus,  797. 

Indicator  muscle,  328. 
Infantile  heniia,  494. 
Inferior  coniu  of  the  lateral  ventricle,  226. 

maxillary  nerve,  (0)  118,  (d)  96. 
Infra-costnl  muscles,  393. 
orbital  artery,  108. 

nerves,  40,  107. 
vein,  108. 
scapular  artery,  273. 
trochlear  nerve,  46. 
Infra-spinatus  muscle,  275. 
Infundibulum  of  the  brain,  213. 

of  the  cochlea,  805. 
Inguinal  canal,  4H9. 

glands,  470,  653. 
hernia,  external,  490. 
internal,  494. 
region  of  l\ie  abOiomcii,  &^^. 


Innominate  artery,  373. 
veins,  S75. 
InteFArticular  cartilage  of  the  iav,  91. 

of  the  hip,  708. 

of  the  knee,  751. 

of  the  ribs,  396. 

of  the  scapula,  278. 

aacro-iliac,  642. 

Btemo-claTicular, 

m. 

of   the   symphpis, 
pubis,  644. 
of  the  vertebrae,  400l 
of  the  wrist,  337. 
Interclavicular  ligament,  186. 
Intercolumnar  fascia,  476. 
fibres,  476. 
Intercostal  arteries,  anterior  branches,  3S7, 

487. 
posterior  branches  2Si, 
arterv,  superior,  (o)  75,  (d)  38S. 
muscle,  external,  268. 
internal,  268. 
nerves,  394,  (d)  270,  482. 

cutaneous  anterior,  25i 
lateral,  254. 
veins,  superior,  388. 
Intercosto-hunieral  nerve,  (o)  255,  (d)  28t 
Intermediate  tnirt,  449.. 
Intermuscular  septa  of  the  arm,  292. 

of  the  thi-h,  674. 
Internal  cutaneous  nerve  of  ami,  2(56, 

284,  290.  299. 
of  thigh,  (d)  656. 
(0)  67«. 
saphenous  vein,  654,  713,  736. 
nerve,  657,  676. 
Interosseous  arteries  of  the  foot,  742. 

of  the  hand,  320. 
artery,  anterior,  3f»8.  311. 

pos'erior,  329. 
Ugament  of  the  arm,  334. 

of  the  leg,  755. 
muscles  of  the  foot,  733. 

of  the  hand,  321. 
nerve,  anterior,  :>08,  311. 
posterior,  329. 
Interspinal  muscles  427. 
Intertransverse  muscles,  179,  427. 
Intervetebral  gjinirlia,  438. 

siibstance,  400. 
Intestinal  arteries,  514. 

canal  divif.ions,  504. 
structure,  534,  540. 
Intestine,  larjre,  539. 
small,  534. 
Intra-spinal  arteries,  444. 

veins,  444. 
Intumescentia  ganglioformis,  812. 
Iris,  780. 

nerves  of,  782. 
structure  of,  781. 
vessels  of,  782. 
Ischio-rcctal  fossa,  448. 
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Island  of  Beil,  216. 
Lithmofl  faucium,  133. 

of  the  thyroid  body,  125. 

of  the  uterus,  633. 
Iter  a  tertio  ad  quartum  ventriculum,  232. 
ad  infundibulum,  232. 

Jacob's  membrane,  785. 
structure,  786. 
Jaoobfion's  nerve,  (o)  116,  (d)  801. 
Jejunum,  connt^ctions  of,  505. 

structure,  534. 
Joint,  ankle,  756^ 
elbow,  331. 
hip,  707. 
knee,  746. 
lower  jaw,  90. 
shouldf'r,  294. 
wrist,  338. 
Jug:ular  ganglion,  115. 

vein,  anterior,  66. 

external,  30,  55. 
internal,  80,  112. 

Kidney,  553. 

connections  of,  508. 

structure,  555. 

vessels  of,  557. 
Knee  of  the  corpus  callosum,  214. 
joint,  746. 

Labia  pudendi  externa,  628. 
interna,  629. 
Labial  glands,  139. 

artery,  inferior,  28. 
nerve,  98. 
Labyrinth,  lining  of,  809. 

membranous,  810. 
osseous,  802. 
Lachrymal  artery,  47. 
canals,  52. 
duct,  53. 
gland,  42. 
nerve,  43. 
pointy  33,  52 
sac,  53. 
Lacteals,  538. 
Lactiferous  ducts,  256. 
I..acunflB  of  the  urethra,  621. 
Lamina  cinerea,  214. 
dentata,  230. 
spiralis  cochlc«B,  806. 
Laminse  of  cerebellum,  240. 

of  the  lens,  790. 
Large  intestine,  connections,  505. 

structure  and  form  of,  539. 
Lar}'ngeal  arteries,  171. 

nerve,  extenal,  118. 

inferior,  (o)  118,  379,  (d) 

170. 
superior,  (o)  118,  (d)  170. 
pouch,  l&S. 
Larynx,  162. 

aperture  of,  133,  167. 


Larynx,  cartilages  of.  172. 
interior  of,  166. 
ligaments,  176. 
muscles,  162. 
nerves,  170. 
ventricle,  168. 
vessels,  171. 
Lateral  column  of  the  medulla,  202,  205, 

209 
of  the  cord,  440. 
Lateral  sinus^  14. 

ventncles,  225. 
Latissimus  dorsi,  266,  411. 
Laxator  tympani,  799. 
Leg,  dissection  of  the  back,  711. 

front,  735, 
Lens  of  the  eye,  789. 

structure  of,  790. 
Lenticular  ganglion,  46. 
Levator  anguli  oris,  26. 

scapulae,  413. 
ani,  450,  589. 
glandulsQ  thyreoidese,  126. 
labii  superioris,  26. 

alseque  nasi,  22. 
inferioris,  26. 
palati,  135. 

palpebrae  superioris,  44. 
Levatores  costarum,  430. 
Lieberkiihn's  crypts,  536. 
Ligament  of  the  lung,  349,  351. 
Ligamenta  brevia,  317. 
Ligaments  of  the  bladder,  590, 593. 
of  the  larynx,  174. 
of  the  ovary,  601. 
of  the  pinna,  37. 
of  the  uteni!*,  600. 
Ligament,  acromio-clavicular,  278. 
alar  of  the  knee,  748. 
annular,  anterior  of  the  ankle, 

737. 
external  of  the  ankle, 

738. 
internal  of  the  ankle, 

721. 
anterior  of  the  wrist, 

323. 

posterior  of  the  wrist, 

323,  330. 

anterior,  special,  of  ankle,  756. 

of  elbow  joint, 
331. 
of  knee  joint, 
748. 
of  wrist  joint, 
337. 
astrogalo-scaphoid,  760. 
atlo-axoid,  anterior,  182. 
posterior,  182. 
transverse,  184. 
calcaneo-astragaloid,  759. 
cuboid,  761. 
scaphoid,  760. 
capsular  of  the  hip,  707. 
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Ligament,  capsular,  of  the  knee,  746. 

of  the  shoulder,  295. 
of  the  thumb,  340. 
carpal,  dorsal,  338. 
palmar,  338. 
oftrpo-nictarcarpalf  340. 
chondro-stemal,  398. 
common,  anterior,  of  yertebrsD, 

399. 
common  posterior,  400. 
conoid,  277. 
coraco-acromial,  278. 
clavicular,  277. 
humeral,  295. 
oosto-clavicular,  186. 
coracoid,  262. 
transrerse,  anterior,  397. 
middle,  397. 
posterior,  397- 
vertebral,  396. 
xiphoid,  398. 
cotyloid,  708. 
crico-thyroid,  176. 
crucial,  760. 
deltoid,  766. 

dorsal  of  the  carpus,  338. 
of  Gimbemat,  476,  660. 
I^lenoid,  296. 
Llio-femoral,  707. 
lumbar,  643. 
interarticular,  of  the  clavicle, 

186. 
of  the  hip,  708. 
of  the  jaw,  92. 
of  the  knee,  751 . 
ofthepube8,644. 
of  the  riba,  396. 
of  the  wrist,  338. 
interclavicular,  186. 
interosseous   of  astragalus  and 

OS  calcis,  769. 
of  carpus,  338. 
of  cuneiform 

bones,  763. 
of  metacarpal 

bones,  341. 
of  metatarsal 

bones,  764. 
of  radius  and 

ulna,  334. 
of  the  scaphoid 

and  cuboid,  763. 
of  the  tibia  and 

fibula,  765 
interosseous,    inferior,    of    the 
tibia  and  fibula,  766. 
interfpinal,  404. 
intertransverse,  404. 
intervetebral,  400 
lateral,  external  of  the  ankle,  767. 
internal,  766. 
external  of  the  carpus, 

338. 
internal,  338. 


Ligament,  lateral,  external  of  the  elbov, 

331 
internal,  332. 
phalangeal  of  the  fo^ 

767. 
phalangeal  of  the  hasi 

342. 
external  of  the  jaw,  91. 
intemul,  91. 
external  of  the  koee. 

74i 
internal,  748. 
external  of  the  vrat, 

internal,  336. 
long  plantar,  762. 
metacarpal,  dorsal,  340 

palmar,  340. 
metatarsal,  dorsal,  764. 
palnuu*,  764. 
mucous,  748. 
obturator,  643. 
oocipito-altoid,  anterior,  181 
posterior,  181 
oocipito-axoid,  183. 
odontoid,  184. 
orbicular  of  the  radius,  333. 
of  the  patella.  674,  748. 
peroneo-tibial,  766. 
of  Poupart,  476,  660. 
posterior  of  ankle,  766. 
of  elbow,  332. 
of  knee,  748. 
of  wrist,  336. 
proper  of  the  scapula,  278. 
pubic  anterior,  643. 
superior,  644. 
round  or  the  hip,  708. 
round  of  the  radius  and  ulna, 

334. 

sacro-coccygeal,  anterior,  641. 
posterior,  641. 
sacro-iliac,  anterior,  641. 
posterior,  642. 
sacro-sciatic,  large,  642,  697. 
small,  642,  697. 
sacro-vertebral,  640. 
of  the  scapula,  anterior,  278. 
posterior,  278. 
stemo-claviculiir,  186. 
stylo-hyoid,  109. 

maxillary,  92. 
subpubic,  644. 
supraspinous,  403. 
suspensory  of  penis,  471. 
tarso-metatarsal,  dorsal,  766. 

Uteral,  766. 

flantar,  765. 
69. 
ep'iglottidean,  176. 
hyoid,  174. 
tibio-tarsal,  766. 
transrerse  of  the  atlai,  184. 
of  the  fingCNTB,  313 
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Ligament,  tranBrerse  of  the  hip,  708. 

of  the  knee,  752. 
of  metacarpus,  321. 
of  metatanus,  732. 
of  the  toes,  723. 
trapezoid,  277. 

triangular  of  the  abdomen,  477- 
of  the  urethra,  457, 
465. 
of  Winslow,  or  posterior,  748. 
ligamentum  arcuatum,  570. 

denticulatum,  434. 
ductiid  arteriosi,  371. 
latum  pulmonis,  349. 
longum  plantsD,  762. 
mucosum,  748. 
nikcba),  411. 
patellsB,  674,  748. 
spirale,  807. 
Bubflavum,  403. 
teres,  708. 
Limb,  upper,  252. 
lower,  650. 
Limbus  luteus,  784. 
Limiting  membrane  of  retina,  787. 
Linea  alba,  475. 

semilunaris,  482. 
Linear  transversae,  482. 
Lingual  arlerv,  83,  103. 
glunds,  161. 
nerve,  98,  104,  161. 
Tein,  103. 
Lingiialis  muscles,  160, 
Lips,  139. 

Liquor  Cotunnii,  809. 
Litnotomy,  parts  cut,  462. 
Liver,  546. 

connections  of,  507. 
ligaments,  512. 
structure,  548. 
vessels,  548,  (d)  550. 
Lobes  of  the  cerebellum,  241. 

of  the  cerebrum,  215. 
Lobular  venous  plexus,  550. 
Lobules  of  the  testis,  563. 
of  the  liver,  549. 
Lobulus  aurit),  36. 

caudatus,  547. 
auadratus,  547. 
Spigelii,  547. 
Locus  csBruleus,  244. 
niger,  213. 

perforatus  anticus,  214. 
posticus,  213. 
Longissimus  dorsi,  419. 
Longitudinal  fibres  of  the  brain,  238. 
fissure  of  the  liver,  547. 
sinus,  inferior,  13. 
supexior,  10. 
I/)ngus  colli  muscle,  177. 
Lumbar  aponeurosis,  413. 
arteries,  584. 

anterior  branches,  585. 
posterior  branches,  425. 


Lumbar  ganglia,  584. 
glands,  580. 
nerves,  anterior  branches,  681. 

posterior  branches,  423.  * 
plexus,  o81. 

region  of  the  abdomen,  503. 
veins,  586,  425. 
Lumbo-sacral  nerve,  681. 
Limibricales  of  the  foot,  728. 
of  the  hand,  317. 
Lungs,  350. 

connections,  350. 
physical  characters,  383. 
structure,  384. 
ve.-sels  and  nerves,  d8&. 
Lymphatic  duct,  124,  391. 
right,  76,  391. 
Lymphatics  of  the  arm,  282. 
of  the  axilla,  269. 
of  the  fljoin,  470,  663. 
of  the  lungs,  386. 
of  the  mesentt'ry,  616. 
of  the  neck,  60. 
of  the  pelvis,  612. 
of  the  popliteal  space,  698. 
of  the  thorax,  390. 
Lyra,  228. 

Malleolar  arteries,  742. 
Malleus,  797. 

muscles  of,  799. 
Malpighian  corpuscles  of  spleen,  545. 

of  kidney,  556. 
MamillsB  of  the  kidney,  555. 
Mamma,  255. 

structure  of,  256. 
Mammary   artery,  internal,   (o)    74,   (c) 

270,  487. 
gland,  255. 
Masseter  muscle,  87. 
Masseteric  artery,  95. 
nerve,  96. 
Mastoid  cells,  795. 
Maxillary  artery,  internal,  93,  160. 

nerve,  inferior,  (o)  18,  (d)  96. 

superior,  18,  lOJ. 
vein,  int«nial,  96. 
Meatus  auditorius  extemus,  792. 

nerves  of,  793. 
vessels  of,  793. 
urinarius,  621. 
Meatuftcs  of  the  nose,  142. 
Meckel's  ganglion,  148. 
Median  basilic  vein,  282. 
cephalic  vein,  281. 
nerve,  (o)  266,  (c)  290,  (d)  309, 

315. 
vein,  281,  299. 
Mediastinal  arteries,  270,  387. 
Mediastinum  of  thorax.  349. 

testis  662. 
Medulla  oblongata,  201. 

gray  matter  of,  207. 
structure  of,  203. 


830 


INDEX. 


Medulla  spinalis,  439. 

Medullary  layer  of  the  retiDa,  785. 

substance  of  the  kidney,  554. 
yelum,  anterior,  242. 
po«t4!rior,  241. 
Meibomian  folliclM,  34. 
Hembrana  basilaris,  807. 
fusca,  778. 
granulosa,  636. 
pigmenti,  779. 
pupilloris,  782. 
reticularis,  809. 
Bacciformifl,  337. 
tympani,  795. 
Membrane  of  Corti,  807. 

of  Demours,  775. 
hyaloid,  787. 
Jacob's,  ;85,  786. 
of  the  labyrinth,  810. 
of  Reisi-ncr,  807. 
Membranes  of  the  brain,  9,  188. 
Membranous  Libyrinth,  810. 

part  of  the  cochlea,  807. 
part    of  the    urethra,   597, 

621. 
Meningeal  artery,  anterior,  15. 

middle,  15,  94. 
posterior,  16,  85,  191. 
small,  16,  94. 
nerves,  16. 
Mesenteric  artery,  inferior,  516. 

superior,  514. 
glands,  516. 
plexus,  inferior,  519. 
superior,  518. 
yein,  inferior,  517. 
superior,  516. 
Mefientery,  512. 
Meso-ccecum,  511. 

colon,  left,  511. 
right,  511. 
transverse,  512. 
rectum,  593. 
Metacarpal  arteries,  308,  330. 
Metatarsal  art(>ry,  742. 
Mitral  valve,  364. 
Modiolus  of  the  cochlea,  804. 
Molar  teeth,  140. 

flands,  31. 
eneris,  628. 
Motor  oculi  nerve,  (o)  197,  (c)  17,  (d)  45, 

49. 
Mouth,  cavity  of,  188. 
Mucous  ligament,  748. 
Multifidus  spinae  muscle,  428. 
MuBculi  papillarcs,  360,  363. 
pectiiiuti,  358,  362. 
Musculo-phrenic  artery,  270.  487. 

cutaneous  nerve,  (o)  741,  (d)  736. 
of  the  arm,   (o)  266, 
(c)  290,  (d)  284. 
spiral  nerve,  266,  293. 
Mu|c.  abductor  digiti  minimi,  319. 

digvli  minimi  pedis,  725. 


Muse,  abductor  indicis,  322. 
poUicis,  319. 
pullicis  pedis,  724. 
aecessorius  pedis,  728. 
accessorius  ad  sacro-lumbslem, 
adductor  brevis,  680. 

digiti  minimi,  319. 
longus,  678. 
magnus,  683,  706. 
polUcis  inand»,  31S. 
pedis,  730. 
anconeus,  326. 
anti-tra^cus,  36. 
arytaenoideus,  164. 
attollens  aurem,  2. 
attrahens  aurem,  2. 
azygos  uvidsB,  137. 
biceps  feraoris,  704,  747. 

flexor  cubit  i,  285,  311. 
hi  venter  cervicis,  421. 
brachialis  anticus,  291,  311. 
buccinator,  27. 
cervicalis  asccndens,  419. 
chondro-glossus,  159. 
ciliaris,  780. 

circumflexuB  palati,  136. 
coccygeus,  588. 
complcxus,  421. 
compressor  naris,  22. 
constrictor  inferior,  130. 

isthmi  faucium,  Idi 
mcdius,  131. 
superior,  131. 
urethne,  459. 
coraco-brachialiB,  286. 
corrugator  cutis  ani,  449. 
supercilii,  24. 
crcmastericus,  479. 
crico-arytffinoideus  lateralis,  1( 

posticus,  1 
thyroideus,  163. 
deltoides,  2/3. 
depressor  anguli  oris,  27. 

cpiglottidis,  166. 
depressor  labii  inffrioris,  26, 

ahc  naKi,  23. 
diaphragma,  395,  567. 
digastricus,  81. 
dilatator  naris,  23. 

pupillte,  781. 
ejaculator  uriiiio,  456. 
erector  clitoridis,  464. 
penis,  456. 
spinae,  419. 
extensor  carpi  radialis  brevior, 

longior, 
ulnaris,  326. 
digiti  minimi,  326. 
digitorum  brevis  pedi 
digitorum  communis, 
digitorum  longus  pedi 
indicis,  328. 
ossis  metacarpi  polUd 
poliicii  propnusy  7S9L 
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MoBC.  extensor  primi  intemodii  pollicis, 

328. 
aecundi  intemodii  pollicis, 

328. 
flexor  accessorius,  728. 

brevis  digiti  minimi,  319. 
brevifl  digiti  minimi  pedis. 

730. 
carpi  radialis,  303,  323. 

ulnaris,  304. 
digitorum  brevis  pedis,  724. 
longuB  pedis,   718, 
728. 
profundus,  310, 316. 
sublimis,  306,  316. 
pollicis  longus,  310,  317. 

pedis,  718,729. 
pollicis  breris,  318. 

pedis,  730. 
gastrocnemius,  715. 
gemellus  inferior,  695. 
superior,  695. 
genio-hyo-glosaus,  103,  159. 

hvoideus,  103. 
glosso-pliaryngeus,  160. 
gluteus  maxiiiius,  687. 
medius,  689. 
minimus,  691. 
gracilis,  678. 
nelicis  major,  37. 
minor,  36. 
hyo-glossus,  101,  159. 
iliacus,  578,  684. 
ilio-costalis,  419. 
indicator,  328. 
infra-costalis,  394. 
infra- spinatus,  275. 
intercostales  e.\temi,  268,  394. 
intemi,  268,  394. 
interossei  mantis  dorsales,  321. 

palmares,  321. 
pedis  dorsales,  734. 
plantares,  733. 
interspinales,  427. 
intertransversales,  179,  427. 
kerato-cricoideus,  164. 
latissimua  dorsi.  266,  411. 
laxator  tympani,  799, 
levator  anguli  oris,  26. 

scapulsB,  413. 
ani,  450,  589. 
elandulsB  tbyreoidesD,  126. 
labii  superioria,  26. 

alae  nasi,  22 
labii  inferioris,  26. 
palati,  135. 
palpebral,  44. 
uvulee,  137. 
levatores  costarum,  430. 
linguales,  160. 
longissimus  dorai,  419. 
longus  colli,  177. 
lumbricalos  man  (is,  317* 
pediB,728. 


Muse,  mallei  extemus,  799. 
intemus,  799. 
massetericus,  87. 
multifidus  spinse,  428. 
mylo-hyoideus,  100. 
ob'liquus  abdominis  exlemns,  473. 

intemus,  478. 
capitis  inferior,  426. 
superior,  426* 
oculi  inferior,  50. 
superior,  44. 
obturator  extemus,  684,  696. 
intemus,  639,  695. 
occipito-frontalis,  2. 
omo-hyoideus,  67,  414. 
opponens  digiti  minimi,  319. 

pollicis,  318. 
orbicularis  oris,  25. 

palpebrarum,  23. 
palato-glossus,  136,  159. 
phar^ngeus,  136. 
palmaris  brevis,  312. 
longus,  303. 
pectineus,  678. 
pectoralis  major,  260. 
minor,  261. 
peroneus  brevis,  745. 

longus,  734,  744. 
tertius,  740. 
plantaris,  716. 
platysma  myoides,  54. 
popl'iteus,  717,  747. 
pronator  quadratus,  310. 
radii  teres,  302. 
psoas  magnus,  577,  684. 

parvus,  578. 
pterygoideus  extemus,  89. 
intemus,  90. 
pyramidalis  abdominis,  482. 

nasi,  22. 
pyriformis,  639,  691. 
quadratus  femoris,  696. 

lumborum,  578. 
rectus  abdominis,  481. 

capitis  anticus  major,  178. 
minor,  179. 
lateralis,  120. 
posticus  major,  426. 
minor,  426. 
femoris,  672,  691. 
oculi  extemus,  49 
inferior,  49. 
intemus,  49. 
superior,  44. 
retrahens  aurem^  2. 
rhomboideus  major,  414. 
minor,  414. 
risorius  Santorini,  27. 
rotatores  spince,  428. 
sacro-lumbalis,  419. 
salpingo-pharyngeus,  132. 
sartorius,  669. 
scalenus  anticus,  69. 
medius,  70. 
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MuBC.  Bcalenad  posticus,  70. 
somi-spinalis  colli,  427. 
dorsi,  427. 
Bemi-membranoflUrt,  705,  748. 
8orai-tfndino8U8,  705. 
serratus  inagnus,  267. 

posticus  inferior,  416. 
superior,  416. 
.Boleus,  715. 

Bphincter  ani  extomus,  449. 
intemus,  450. 
pupilloD,  781. 
vaginic,  464. 
spinalis  donti,  418. 
fplenius  capitis,  417. 

colli.  417. 
stapedius,  709. 
stemo-cleido-mastoideus,  66. 
hyoideus,  67. 
tliyroideus,  68. 
stylo-gloBsuH,  102,  159. 
hvoidcus,  82. 
pnaryngeus,  109. 
subanooneus,  294. 
8ubiUu\'iu9,  262. 
Bubcrureus,  674. 
subBcapulariB,  272. 
supinator  radii  brevis,  329. 
lonc:us,  324. 
supraspinntus  279. 
temponilis,  4,  87- 
tensor  padati,  136. 
tarsi,  61. 
tjnnpani,  789. 
yaginiv  fciuoris,  671. 
terc5S  major,  276. 
minor,  275. 
thyro-arytienoidcus,  165. 
ep'iglottideus,  166. 
hyoideus,  G8. 
tibialis  anticiis,  738. 

posticus,  718,  734. 
trachclo-mastoideus,  420. 
tragic  us,  36. 
transTersalis  abdominis,  480. 

colli,  419. 
transversus  auris,  37. 

lingueo,  160. 
pedis,  730. 
periniBi,  457. 

alter,  457. 
profundus,  459. 
trapezius,  409. 
triangularis  stemi,  269. 
triceps  extensor  cruris,  672. 
cubiti,  292. 
vastus,  extemus,  673. 
in  tern  us,  673. 
zygomaticuB  major,  27. 
minor,27. 
Milo-hyoid  artery.  94. 
muscle.  100. 
ncrs'e,  98. 


Nares  posterior,  132. 
Naaal  arter)-,  47. 

lateral,  28. 
cartilages,  31. 
duct,  63. 
fotae,  141. 

nenre,  (d)  46,  (c)  150. 
Naso-palatine  nerve,  149. 
artery,  151. 
Neck,  anterior  triangle  of,  63. 
posterior,  56. 
diaseclion  of,  53,  60. 
Nerve  of  Jacobson,  116,  SOI . 

Wrisberg,  (o)  266,  (d)  284,290. 
Nerve  to  the  inferior  gemellus  and  qiwi- 

ratus,6&L 
latissimus,  266. 
levator  anguli  scapuls,  79. 
longus  colli,  77. 
obturator  intemus,  610,  €9l- 
pectineus,  676. 
pterygoid,  internal,  155. 
pyri'formis,  610. 
rhomboid  muscle,  77,  415. 
■caleni,  77- 

serratus  muade,  (o)  77,  (d) 

'266. 
subclavius,  77. 
superior  gemellus,  694. 
tensor  palati,  155. 
tjTnpani,  155. 
vagina^  femuris,  677- 
teres  major,  266. 
minor,  275. 
vastus  ex  tern  U8,  677. 
intemus,  677. 
Nervous  layer  of  retina,  785. 

tunic  of  eyeball,  783. 
Xcrv.  abducens,  {o)  198.  (•)  18,  (d)  49. 
acccsBorius  ooturutorius,  583,  679. 
spinalis,  118,  199,410. 
acromiales  cutanei,  273. 
articularespoplitei,  702,  703. 
articularis  poplitei  obturatorius,  681, 

703. 
articulares  anteriores,  7,  97. 
articularis  magnus,  8,  59. 
auditorius,  198,  812. 
auricularis  pneumogastricns,  (o)  117. 

(d)  80*2. 
auricularis  inferior,  97. 

posterior,  7,  38. 
auriculo-tempomlis,  7, 97. 
buccales,  40,  97. 
buccinatorius,  97. 
cordiacus  inferior,  (o)  123,  12S,  Td) 

m. 

cardiacus  medius,  (o)   122,  128,  (o) 

38l'. 
cardiacus  pneumogastrici,  118,  37^ 

(d)  357. 
cardiacus  superior,  (o)  122,  128,  (d) 

357,  381- 
cervicales  nenri  facialis,  62. 
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Nenr.  cenricales,  rami  anterioreSf  76,  179. 

rami  posteriores,  179, 422. 
ceirialis,  superficialis,  60,  61. 
cervico-facialis.  39. 
chorda  tympani,  99, 105,  153,  802. 
ciliares  ganglii  ophthalmici,  47,  783. 
ciliarifl  nasaiis,  4o,  (d)  783. 
circumflexus,  266,  275. 
claviculares  cutaneL  60. 
coccygealis,  430,  610. 
cocfalearis,  812. 

communicans  fibularis,  703,  714. 
corporis  bulbosi,  462. 
cruralia,  (o^  583  /d)  675. 
cutanei  abaominis,  anteriores.  469. 

lateral^  469. 
cutaneus  extemus  brachiaUB,  (o)  266, 

(c)  290,  (d)  299. 

lumbalifl,   (o)  583, 

(d)656. 

musculo-Bpiralis, 

283,  294,  300. 

cutaneus  intcmus  brachialis,  major, 

266,  284,  290. 

brachialis  minor, 

266,  284,  290. 

femoris,  (d)  656, 

(o)  676. 

muBciilo-spiralis, 

284,294. 

cutaneus  maxillaris  inferioris,  97. 

superioris,  107. 
cutaneus  medius  femoris,  (o)  675, 

(d)  656. 
cutaneus  musculo-cutaneus,  284. 
palmaris,  309,  312. 
plantaris,  721. 
radialis,  300. 
dorsalis  mands,  300,  308. 
den  tales  posteriores,  107. 
dentalis,  anterior,  107. 

inferior,  98. 
descendens  noni,  82. 
diaphragmaticus,  (d)  377|  (o)  79. 
di^astricus,  39. 
digitales  median!,  315. 
plantares,  727. 
radiales,  300. 
digitales  iilnares,  315. 
dorsales,  rami  anteriores,  394,  270, 

584. 
posteriores,  423. 
dorsalis  penis,  462,  472. 

ulnaris,  300. 
facialis^  37,  198,  152. 
frontalis,  43. 
geuito-cruralis,  583,  655. 

cruralis,    ramus     femoralis, 

655. 
ramus    genitalis, 
583. 
gloBso-pharyngeus,  115,  161, 199. 
glutei  infenores,  693. 
gluteus  superior,  691. 


Nenr.  gustatorius,  98,  104, 161. 

hfemorrhoidales  superiores,  519. 
luemorrhoidalis  inferior,  4o2. 
hepatici,  529. 

hypoglossus,  82,  105, 119,  161,  200. 
iho-hypogastricus,  469, 483,  582. 
in^inalis,  470,  483,  582,  655. 
incisorius,  98. 

infra-maxillares  neryi  faciaUs,  40, 

62. 
orbitales  nervi  facialis,  39. 
orbitalis,  107. 
trochlearis,  46. 
intercostales,  270^  394. 
intercosto-cutanei  anteriores,  254 
cutanei  laterales,  254. 
humeralea,  255,  284. 
interosseus  anticus,  309,  311. 

posticus.  329. 
ischiadicus  major,  d94,  706. 

minor,  693,  706,  714. 
labialis,  98. 
lachrjonalis,  43. 
laryngeus  extemus,  118. 
laryngeus  inferior,  (o)  118,  379,  (d) 

170. 
Iar3mgeus  superior,  (o)  118,  (d)  170. 
lumbales,  rami  anteriores,  581. 
posteriores,  423. 
lumbo-sacralis,  581. 
malares  nervi  facialis,  39. 
malaris,  51. 
massetericus,  96. 
maxillaris  inferior,  (6)  18,  (d)  96. 

superior,  lo,  107. 
medianus,  266,  290,  308,  315. 
meningei,  16. 
moUes,  121. 

motor  oculi,  (o)  197,  (c)  17,  (d)  45, 

49. 

musculo-cutaneus  brachii,  266,  290. 

cutaneus   cruris,    744,   (d) 

736. 
musculo-spiralis.  (o)  266,  (d)  293. 
mylo-hoideus,  98. 
nasaiis,  (o)  44,  (c)  46,  (d)  150. 

maxillaris,  149. 
naso-palatinus,  149. 
obturatorius,  (o)  583,  (d)  680. 

articularis.  681. 
occipitalis  major,  8,  40o,  42S. 

minor,  (d)  8,  (o)  59. 
(Dsophageales,  379. 
olfactonus,  (c)  16,  (d)  145,  (o)  195. 
ophthalmicus,  18, 43. 
opticus,  49,  197,  233,  784. 
orbitalis,  (d)  51,  (o)  107. 
palatinus  manius,  149. 
meoius,  149. 
minor,  149. 
palpebrales,  35. 

palmaris  cutaneus,  308, 309,  312. 
ulnaris  profundus,  321. 
superficialis,  315 
3  H 
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Nenr.  patellaiis,  657. 

perfonms  Cfu»erii,  (o)  266,  (e)  290, 

(d)  300. 
perinaBales  superficiales,  464. 
peronealis,  703. 

petrosuB  Buperficialis  extemus,  153. 

magnuB,  20, 

153. 
panrus,  (o)  802, 
(c)  20,  (d)  153. 
pharyngei,  122. 
pharyngeufi,  117. 
phrenicua,  78,  377. 
plantaiia  extemua,  727. 

extemua  profundua,  732. 
intemua,  727. 
pneumo-gastricua,  116, 199, 378, 530. 
popliteua  extemua,  703. 
intemua,  702. 
portio  dura,  37, 152,198. 

moUu,  (o)  198,  (d)  812. 
pterygoidei,  96. 
pterygoideua  intemus,  155. 
pudendua  inferior,  (o)  694,  (d)  455. 
intemua,  (o)  610,  (d)  462. 

(c)  452. 
pulmonarea  anteriorea,  379. 

poateriorea,  379. 
radialia,  294,  300, 309. 
recurrena,  118,  379,  (d)  170. 

articularia,  744. 
renales,  528. 
Bacrales,  rami  anteriorea,  609. 

poateriorea,  429, 686. 
saphenus  extemua,  703,  (d)  713,  757. 
intemua,  (o)  676,  (d)  657, 

713. 
sciaticua  magnua,  694,  706. 

jiarvua,  693,  706,  714. 
spermatici,  519. 
•pheno-palatini,  107. 
splanchnicua  major,  (o)  392,  (d)  529. 
minor  (o)  392,  (d)  529. 
minimus,  (o)  39^,  (d) 

aplenici,  529. 
atylo-hyoideua,  39. 
auboccipitaliB,  ramus  anterior,  120, 

180 

ramua  posterior,  180. 

423, 

subecapularea,  266. 

auperficialia  cordis  dexter,  (o)  122, 

\d)  381. 
sinister,  (o)  128, 

(d)  379. 
supra-maxillares  nerri  facialis,  40. 

orbitalia^  6,  43. 
acapulana,  77,  279,  415. 
trochlearia,  7,  43. 
aympathcticus  abdominia,  518,  584. 

cenricia,  120. 

pelvis,  610. 

thoracis,  392. 


Nerr.  temporalea  nerri  facialis,  39. 

profundi,  96. 
auperficialea,  (d)  7,  (o) 

5i 
temporo-facialia,  39. 
thoracici  anteriorea,  266. 

laterales,  254. 
thoracic  ua  posterior,  77,  266. 
th^ro-hyoideua,  82. 
tibialia  anticua,  744,  (d)  736. 

poaticua,  721. 
trigeminua,  17,  198. 
trochlearia,  17,  42,  197. 
tympanicus,  (o)  116,  (d)  801. 
lUnaria,  266,  290,  308,  315,  321. 
uterini.  612. 
vaginaiea,  612. 
veatibularia,  812. 
Tidianua,  150. 
Ninth  nerve,  (o)  200,  (c)  82,  105, 119,  (^ 

16: 

Nipple  of  the  breast,  255. 
Nodule,  240. 
Nose,  cartilagea,  31. 
cavity  of,  141. 
meatuses  of,  142. 

nerves  and  vessels  of,  145,  150, 151. 
Nuclei  of  medulla  oblongata,  207. 
Nudeua  caudatua,  229. 

lenticularia,  229. 
Nutritioua  artery  of  fibula,  720. 

of  femur,  682. 
of  humenia,  288. 
of  tibia,  720. 
N}inplue,  629. 

Obliquua  abdominis  extemua,  473. 

intemua,  478. 
capitis  inferior  muscle,  426. 
superior  muscle,  426. 
oculi  inferior,  50. 
superior,  44. 
Obturator  artery,  (o)  605,  (d)  685. 
faacia,  587. 
ligament,  643. 
muscle,  external,  684, 696. 
internal,  639,  695. 
nerve,  (o)  683,  (d)  680. 
Occipital  artery,  (o)  86.  (c)  424,  (d)  6. 
vein,  6,  86,  426. 
sinus,  14. 
nerves,  8,  69. 
Ocdpito-atloid  articulation^  182. 
ligamenta,  182. 
axoid  ligamenta,  183. 
frontalis  muscle,  2. 
Odontoid  ligaments,  184. 
(Eaophagua,  connectiona  of,  127,  389. 

structure.  138,  390. 
(Esophageal  arteries,  387,  623. 
nerves,  379. 

opening  of  diaphragm,  670. 
Olfactory  bulb,  196. 

nerve,  (c)  16»  (o)  196,  (d)  146. 
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Olfactory  region,  144. 
UliTary  body,  202,  204. 
coramissurCf  205. 
faBciculus,  205,  210,  235. 
Omentum,  great,  510. 
small,  510. 
Bplenic,  511. 
Omo-hyoid  muscle,  67,  414. 
Ophthalmic  artery,  47. 

g^anglion,  46. 

nerve,  (o)  18,  (c)  18,  (d)  43. 
vein,  49. 
Opponens  pollicis  muscle,  318. 
Optic  commissure,  197. 

nenre,  (o)  196,  233,  (c.)  49,  (d)  784. 
thalamus,  233,  238. 
tract,  196. 
Ora  serrata^  784. 

Orbiciilar  ligament  of  the  radius,  333. 
Orbicularis  oris,  25. 

palpebrarum,  23. 
Orbit,  41. 

muscles  of,  44,  49. 
nerves,  42. 
periosteum  of,  41. 
vessels  47 
Orbital  brancli  of  nerve,  (d)  51,  (o)  107. 
Organ  of  Corti,  808, 

of  Giraldis,  566. 
Orifice  of  the  urethra,  629. 
of  the  uterus,  632. 
of  the  vagina,  629. 
Os  hyoides,  172. 
Ossicles  of  the  tympanum,  796. 
Os  tinea?,  632. 
Os  uteri,  externum,  632. 
internum,  633. 
Otic  ganglion,  153 
Otoliths,  811. 
Outlet  of  the  pelvis,  588. 
Ovaries,  601,  635. 

appendage  to,  636. 
arteries  of,  572,  607. 
Ovicapsule,  636. 
Ovisacs,  636. 
Ovum,  636. 

Palate  (soft),  133. 
Palatine,  arteries^  superior,  151. 
artery,  inferior,  84. 
nerve,  external,  149. 
large.  149. 
small,  149. 
Palato-glossus,  136,  159. 
Palato-pharyngeus,  136. 
Palmof  the  hand,  311. 

cutaneous  nerves  of^  312. 
Palmar  arch,  deep,  320. 

superficial,  314. 
nerve  or  the  ulxiar,  deep,  321. 

superficial,  315. 
cutaneous  nerves,  308,  309. 
fascia,  312. 
Palmaris  brevis  muscle,  312. 


Palmaris  longus  muscle,  303. 
Palpebree,  32. 
Palpebral  arteries,  35,  48. 
ligament,  33. 
nerves,  35. 
veins,  36. 
Pampiniform  plexus,  636. 
Pancreas,  542. 

connections,  522. 
structure  of,  543. 
Pancreatic  arteries,  524. 
duct,  543. 
veins,  525. 
Pancreatico-duodenal  arteries,  514,  524. 
Papilla  lachrymalis,  33. 
Papillffi  of  the  tongue,  156. 
Parovarium,  636. 
Parotid  gland,  29. 

arteries,  86. 
Patellar  nerve,  657. 
plexus,  657. 
PectenofReil,  235. 
Pectineus  muscle,  678. 
Pectoralis  major  muscle,  260. 
minor  muscle,  261. 
Peduncle  of  the  cerebellum,  inferior,  243. 

middle,  243. 
superior,  242. 
of  the  cerebrum,  212,  238. 
of  the  pineal  body,  234. 
Peduncular  fibres,  235. 
Pelvis,  female,  dissection  of,  599. 
male,  o91. 

dissection  of,  591. 
Pelvic  cavity,  586. 
fascia,  587. 
plexus,  611. 
Penis,  598. 

integument  of,  471. 
structure  of,  622. 
vessels  of,  623. 
Perforating  arteries  of  the  femoral,  682,  706. 

of  internal  mammary, 

270. 
of  the  palm,  320. 
of  the  sole,  731. 
Perforans  Casserii  nerve,  (o)  266,  (c)  290, 

(d)284. 
Pericardium,  352. 

vessels  of,  353,  387. 
Perilymph,  809. 
Perimeum,  female,  463. 

male,  446. 
Perintsal  artery,  superficial,  454. 
fascia,  deep,  457. 

superficial,  453. 
nerves,  superficial,  454. 
Periosteum  of  tne  orbit,  41. 
Peritoneal  prolongation  on  the  cord,  484. 
Peritoneum,  508. 

of  female  pelvis,  599. 
of  male  pelvis,  592. 
Peroneal  artery,  720. 

anterior,  720. 
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Peroneal  nerve,  703. 
PeroneuB  breyis  muscle,  745. 

lon^us  muscle,  734,  744. 
tertius  muscle,  740. 
Feroneo-tibiAl  articulatioiis,  754. 
Pes  accessorius^  226. 
hippocampi,  230. 
Petrosal  ganglion,  115. 

sinus,  inferior,  15b 
superior,  15. 
nerre,  large,  20,  150, 153. 

small,  802, 153,  (d)  20. 
external,  20,  153. 
Feyer's  glands,  537. 
Pluurynx,  129. 

interior,  132, 138. 
muscles  of,  130. 
openings  of,  132. 
Pharyngeal  ascending  artery,  112. 
nerve,  117. 
vein,  113. 
Pharyngeo-glossal  muscle,  160. 
Phrenic  artery,  378. 

nerve,  78,  377. 
Pia  mater  of  the  brain,  189. 
of  the  cord,  434. 
Pigmentary  membrane,  779. 
Pigment  cells  of  choroid,  779. 

iris,  781. 
Pillars  of  the  abdominal  ring,  475. 
of  the  fornix,  234. 
of  the  iris,  776. 
of  the  soft  palate,  134. 
Pineal  body,  234. 
Pinna,  or  auricle  of  the  ear,  35. 
Pituitary  body,  213. 
Plantar  aponeurosis,  723. 

arch  of  the  artery,  731. 
arteries,  725. 
ligament,  long,  762. 
nerve,  external,  727,  732. 
internal,  727. 
Plantaris  muscle,  716. 
Platysma  myoides  muscle,  54,  61. 
Pleura,  348. 
Plexus,  aortic,  518. 

brachial,  76,  265. 
cardiac,  superficial,  357. 

deep,  380. 
carotid,  20. 
cavernous,  20. 
cervical,  78. 

posterior,  423. 
choroides  cerebri.  231. 

cerebelli,  245. 
coeliac,  529. 

coronary,  anterior,  357. 
posterior,  3^. 
coronary  of  the  stomach,  529. 
diaphragmatic,  528. 
hepatic,  529. 
hiemorrhoidal,  611. 
hypogastric,  519. 
lumlMir,  681. 


1  Plexus,  mesenteric,  inferior,  519. 

superior,  518. 
<B8oi>hagean,  379. 
ovarian,  612. 
pampiniform,  636. 
patellar,  657. 
pelvic,  611. 
pharyngeal,  117. 
prostatic  611. 
pterygoid  of  veins,  95. 
pulmonary,  anterior,  379. 
posterior,  379. 
renal,  528. 

supra,  528. 
sacral,  610. 
solar,  528. 

spermatic  of  nerves,  519. 
of  veins,  486. 
splenic,  529. 
tympanic,  800. 
uterine,  612. 
vaginal,  612. 
yesical,  611. 
vertebral,  123,  180. 
Plica  semilunaris,  34. 
Pneumo>gastric  nerve,   (o)    199,  (c)  11 

(d)  378, 6c 
Pomum  Adami,  172. 
Pons  Tarini,  213. 
Varolii,  208. 

structure  of,  208. 
Popliteal  artery,  700. 
glands,  703. 
nerve,  external,  703. 
internal,  702. 
space,  698. 
vein,  702. 
Popliteus  muscle,  717,  747. 
Portio  dura,  (c)  152,  (d)  37,  (o)  198. 

mollis,  (o))  198,  (d)  817. 
Porus  opticus,  784. 
Posterior  commissure,  233. 

elastic  layer  of  cornea,  775. 
ligament  of  knee,  748. 
medullary  velum,  241. 
p:pamid,  203,  205. 
triangle  of  the  neck,  56. 
vesicular  column,  442. 
Post-pyramidal  ganglion,  207. 
Poupart's  ligament,  476,  660. 
Pouch,  laryngeal,  168. 

of  the  auricula,  358,  362. 
Prepuce,  471. 

Princeps  cervicalis  artery,  424. 
pollicis  artery,  320. 

of  the  foot,  732. 
Processus  cochleariformis,  795. 

e  cerebello  ad  testes,  242. 
vermiformis,  239,  240,  243. 
Profunda  artery,  inferior,  288. 

of  the  neck,  (o)  76,  (d)  43 


Promontory,  794. 


ofthethifffa;667, 
superior,  (o)  288»  (d)  2S 
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Pronator  quadratus  muscle,  310. 
xadii  teres  muscle,  302. 
Prostate  gland,  613. 

connections,  596. 
structure,  613. 
Prostatic  part  of  the  urethra,  597,  620. 

sinuses,  621. 
Psoas  magnus  muscle,  577,  684. 

parvus  muscle,  578. 
Pterygoid  arteries,  95. 

nerve,  external,  96. 
internal,  155. 
plexus  of  veins,  95. 
Pterygoideus  extemus  muscle,  89. 
intemus  muscle,  90. 
Pterjgo-maxillary  ligament,  89. 

region,  86. 
ptalatine  artery,  151. 
Pubic  region  of  the  abdomen,  503. 

symphysis,  643 
Pudendum,  628. 

Pudendal  inferior  nerve,  (o)  694,  (d)  455. 
Pudic  arteries,  external,  652,  665. 

artery,  internal,   (d)   461,  (c)  451, 

(o)  606. 
nerve,   internal,   (c)    452,  (o)  610, 

(d)  462. 
Pulmonary  artery,  (d)  361,  371,  38o. 
nerves,  379. 
veins,  377,  385. 
Puncta  lachrymalia,  33,  52. 
Pupil,  muscles  of,  781. 
Pylorus,  531. 
Pyloric  arteries,  524. 
Pyramid,  anterior,  202,  203,  209,  236. 
decussation  of,  205. 
of  the  cerebellum,  240. 
of  the  thyroid  body,  126. 
of  the  tympanum^  795. 
posterior,  203,  20o. 
Pyramidal  fibres  of  the  medulla,  203. 

masses  of  kidney,  554. 
Pyramidalis  abdominis  muscle,  482. 

nasi  mu9cle,  22. 
Pyriformis  muscle,  639,  691. 

Quadratus  femoris  muscle,  696. 

lumborum  muscle,  578. 

Badial  artery,  304,  (d)  329,  330. 

nerve,  (d)  300,  309. 

veins,  305. 

cutaneous,  298. 
Radialis  indicis  artery^  321. 
Radio-carpal  articulation,  335. 
Badio-ulnar  articulations,  333,  337. 
Kanine  artery,  104. 

vein,  104. 
Baph^  of  the  corpus  callosum,  224. 

of  the  medulla,  206. 

of  the  pcrimeum,  446. 
Ecceptaculum  chyli,  580. 
Kecto-vesical  fascia,  590. 
pouch,  593. 


Rectus  abdominis  muscle,  481. 

capitis  anticus  major,  178. 
minor,  179. 
posticus  major,  426. 
minor,  426. 
lateralis,  120. 
femoris,  672,  691. 
OGuli  extemus,  49. 
inferior,  49. 
intemus,  49. 
superior,  44. 
Rectum,  connections  of,  in  the  female,  600. 

in  the  male,  598. 
structure,  626. 
Recurrent  interosseous  artery,  329. 
radial,  305. 
tibial,  742. 
ulnar,  anterior,  307* 
posterior,  307. 
llecurrent  nerve  of  pneumo-gastric,    (.») 

379,  118,  (d)  170. 
nerve  of  the  tibial,  744. 
Renal  artery,  (d)  557,  (o)  572. 
plexus,  528 
vein,  (o)  557,  (c)  576. 
Restiform  body,  202,  205. 
ganglion,  207. 
Rete  testis,  564. 
Retina,  783. 

structure,  784. 
Retrahens  aurem,  2. 
Rhomboideus  major  muscle,  414. 

minor,  414. 
Rima  of  the  i^lottis,  167. 
Ring,  abdominal,  external,  475. 

internal,  483,  491. 
Risorius  Santorini  muscle,  27. 
Rods  of  retina,  786. 
Root  of  the  lung,  351. 
Roots  of  the  nerves,  436,  443. 
Rotatores  spin£e,  428. 
Round  ligament  of  the  hip  joint,  708. 
of  the  liver,  548. 
of  the  uterus,  485, 601, 635. 

Sacculus  laryngis^  168. 
vestibuli,  811. 
Sacral  artery,  lateral,  605. 
middle,  608. 
ganglia,  611. 
nerves,  anterior  branches,  609. 

posterior  branches,  429,  686. 
plexus,  610. 
Sacro-coccygeal  articulation,  640. 
iliac,  641. 
vertebral,  640. 
lumbalis  muscle,  419. 
sciatic  ligament,  large.  642,  697. 

snull,  642,  697. 
Salpingo-pharyngeus  muscle,  132. 
Salvatella  vein,  299. 
Saphenous  vein,  extemal,  713,  (o)  736. 

internal,  654, 713,  (o)  736 
opening,  658. 
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Saphenous  nerve,  external,  703,  (d)  713, 

737. 
internal,  (o)  676,  (d)  657, 

713. 
Sartorius  muscle,  669. 
S^da  tjmpani^  807. 
yestibub,  807. 
Scalenus  anticus  muscle,  69. 
medius,  70. 
posticus,  70. 
Scapular  artery,  posterior,  415,  279. 
li^ments,  278. 
muscles,  271. 
Scapulo-clavicular  articulation,  278. 

humeral,  294. 
Scarpa's  triangle,  664. 
Schneiderian  membrane,  143. 
Sciatic  artery,  (o)  606,  (d)  692. 
nerve,  large,  694,  706. 

small,  693,  706,  714. 
Sclerotic  coat  of  the  eye,  773. 
structure,  774. 
Scrotum,  471. 

Second  ner>'e,  (o)  233,  197,  (c)  49,  (d)  784. 
Secondary  membrane  of  the  tympanum, 

794,  796. 
Segments  of  the  cord,  440. 
Semicircular  canals,  803. 
Semilunar  cartilages,  751. 
ganglia,  528. 
valves  of  aorta,  364. 

of  pulmonary  artery,  361 . 
Semi-bulbs  of  vagina,  630. 
Semi-membranosus  muscle,  705,  748. 
Seminal  ducts,  616. 
Seminiferal  tuoes,  563. 
Semi-spinaUs  colli  muscle,  427. 
dorsi  muscle,  427. 
Semi-tcndinosus  muscle,  705. 
Septum  auricularum,  355. 
cochlese,  805. 
crurale,  499,  662. 
intermuscular,  of  the  arm,  292. 

of  the  thigh,  674. 
lucidum,  226. 
meduUee  oblongata^,  206. 
nasi,  141. 
pontisj  210. 
pectiniforme,  623. 
scroti,  471. 
of  the  tongue,  158. 
ventriculorum.  354,  370. 
Serratus  magnus  muscle,  267. 
posticus  inferior,  416. 
superior,  416. 
Seventh  nerve,  (o)  198,  (c)  152,  (d)  38. 
Sheath  of  the  fingers,  313. 
of  the  rectus,  481. 
of  the  toes,  724. 
Shoulder  joint,  294. 
Sigmoid  artery,  517. 

flexure  of  the  colon,  506. 
valves.  361,  364. 
Sinus,  basilar,  15. 


Sinus,  of  the  bulb.  621 . 
c^ivemouB,  14. 
circular,  of  Ridley,  15. 
coronary,  356. 
lateral,  14. 

longitudinal,  inferior,  13. 
superior,  10. 
occipital,  14. 
petrosal,  inferior,  15. 
superior,  15, 
poculaHs,  620. 
prostaticus,  621. 
straight,  of  the  skull,  13. 
torcular,  13. 
transverse,  15. 
of  Valsalva,  365. 
Sixth  nerve,  (o)  198,  (c)  18,  (d)  49. 
Small  intestine,  505,  o34. 

omentum,  510. 
Socia  parotidis,  30. 
Soft  commissure,  232. 
Soft  palate,  133. 

muscles  of,  135. 
Solar  plexus,  528. 
Sole  of  the  foot,  dissection  of,  722. 
Soleus  muscle,  715. 
Spermatic  artery,  (o)  572,  (d)  566. 
cord,  485. 
fascia,  476. 
plexus,  519. 

veins,  (o)  566,  (c)  486,  576. 
Spheno-palatine  arterv,  151. 
ganglion,  148. 
nerves,  107. 
Sphincter  ani  extemus,  449. 
intemus,  450. 
ofthe  pupil,  781. 
vaginiD,  464. 
vesicae,  618. 
Spigelian  lobe,  547. 
Spinal  accessory  nerve,  (o)  199,  (d)  1 

4 
nucleus,  208. 
arteries,  191,  438. 
cord,  439. 

membranes  of,  432. 
structure,  441. 
nerves,  435. 

filaments  of  origin,  443 
roots  of,  435. 
veins,  438. 
Spinalis  dorsi  muscle,  418. 
Spiral  tube  of  the  cochlea,  805. 
Splanchnic  nerve,  large,  392,  (d)  529. 

small,  392,  (d)  529. 
smallest,  393,  (d)  53 
Spleen,  544. 

connections,  507. 
structure,  544. 
Splenic  artery,  523,  545. 
omentum,  511. 
plexus  of  nerves,  529. 
vein^  525. 
Splenius  capitis  muscle,  417. 
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Splenius  colli,  417. 
Spongy  bones,  142. 

part  of  tho  urethra,  697,  621. 
Stapedius  muscle,  799. 
Stapes  bone,  798. 
Stellate  ligament,  396. 
Stenson's  duct,  30. 
Stemo-clavicular  articulation,  186. 
cleido-mastoid  muscle,  66. 
hyoid  muscle,  67. 
thyroid,  68. 
Stomach,  xorm  and  divisions,  531. 
connections  of,  504. 
structure  of,  531. 
Straight  sinus,  14. 
Striate  body,  229,  238. 
Stylo-hyoia  ligament,  109. 
muscle,  82. 
nerve,  39. 
glossus  muscle,  102,  159. 
mastoid  artery,  85. 
maxillary  ligament,  92. 
pharyngeus  muscle,  109. 
Subanconeus  muscle,  294. 
Subarachnoid  space,  189. 

of  the  cord.  434. 
Subclavian  artery,  left,  124,  (o)  374. 

right,  70. 
vein,  76. 
Subclavius  muscle,  262. 
Subcrurcus,  674. 
Subcutaneous  malar  nerve,  51. 
Sublingual  artorv,  104. 
glxmd,  106. 
Submaxillary  ganglion,  104. 
gland,  99. 
region,  99. 
Submental  artery,  84. 
Suboccipital  nerve,  anterior  branch,  120, 

180. 
posterior  branch,  423. 
Subpeduncular  lobe,  241. 
Subperitoneal  fut,  484, 499. 
Subpubic  ligament,  644. 
Subscapular  artery,  264,  280. 
nerves,  266. 
vein,  265. 
Subscapularis  muscle.  272. 
Substantia  cinerea  gelatinosa,  441. 

perforata  antica,  214. 
Sulci  of  brain,  216. 
Sulcus,  longitudinal,  of  tho  liver,  547. 
spiralis,  807. 
transverse,  547. 

of  the  spinal  cord,  anterior,  440. 

lateral,  440. 
posterior,  440. 
Superficial  fascia  of  the  abdomen,  468. 

of  the  perinseum,  453. 
of  the  thigh,  651,  653. 
Superficialis  cervicalia  artery,  415. 

volflp  artery,  305, 
Supinator  radii  brevis,  329. 
longus,  324. 


Supra-orbital  artery,  5,  48. 
nerve,  6,  43. 
renal  capsule,  559. 
plexus,  528. 
scapumr  artery,  75,  279,  415. 
nerve,  77,  279,  415. 
spinal  artery,  279. 
nerve,  279. 
spinatus  muscle,  279. 
trochlear  nerve,  7»  43. 
Suspensory  ligament  of,  the  lens,  788. 

of  the  liver,  513. 
of  tho  penis,  471. 
S}'mpathetic  nerve  in  the  abdomen,  584. 

in  the  head,  21. 
in  the  neck,  120. 
in  the  pelvis,  610. 
in  the  thorax,  392. 
Symphysis  pubis,  643. 
Sj-novial  gland  of  Havers,  709. 

Taenia  hippocampi,  228. 

semicircularis,  229. 
Tapetum,  780. 
Tarsal  artery,  742. 

cartilages,  33. 
Tarso- metatarsal  articulations,  765. 
Teeth,  140. 
Tegmentum,  213. 
Temporal  aponeurosis,  4. 
arterj',  85. 

deep.  95. 
middle,  86. 
superficial,  5. 
fascia,  4. 
muKclc,  4,  87. 
nerves,  deep,  96. 

superficial,  7,  39.  52. 
vein,  6. 
Tcmporo-focial  nerve,  39. 

maxillary  articulation,  90. 
Tendo  Achillis,  715. 

palpebrarum,  34. 
Tendon  oftriceps  extensor,  674. 
Tensor  palati  muscle,  136. 
tarsi,  51. 
tympani.  799. 
vagins  femoris,  671. 
Tentorium  cerebelli,  12. 
Teres  major  muscle,  276. 

minor,  275. 
Testes,  561. 

Thalamus  opticus,  233,  238. 
Thebesian  foramina,  359. 

valve,  359. 
Thigh,  dissection  of,  back,  704. 

front,  650. 
Third  nerve,  (o)  197,  (d)  45,  49,  (c)  17. 

ventricle,  232. 
Thoracic  duct,  124,  391. 
ganglia,  392. 
nerves,  anterior,  266. 
nerve,  posterior,  (o)  77,  (d)  266. 
Thoracic-acromial  artery,  264. 
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Thoradc-alar,  264. 

humeral,  264. 
long,  264. 
superior,  264. 
Thorax,  boundaries  of«  347. 

parietes  of,  268,  393. 
Thyro-arytasnoid  articulation,  169. 

ligaments,  169. 
Thyro-anrtsnoideus  muscle,  165. 
epi^lottidean  ligament,  176. 
hyoid  membrane,  174. 
muscle,  68. 
nerre,  82. 
Thyroiiiirtery,  inferior,  76, 126. 
lowest,  126. 
superior,  84,  126. 
axis  of  artery,  74. 
bod^.  125. 
carulage,  172. 
plexus  of  yeins,  126 
yein,  inferior,  75,  126. 
middle,  80, 126. 
supeiior,  84,  126. 
Tibial  artery,  anterior,  740. 
posterior,  719. 
nerve,  anterior,  744,  (d)  736. 

posterior,  721. 
veins,  anterior,  743. 
posterior,  721. 
Tibialis  anticus  muscle,  738. 

posticus,  718,  734. 
Tibio-tanal  articulation,  756. 
ToDgue,  155. 

muscles  of,  158. 
nerves  of,  161. 
vessels  of,  162. 
Tonsil.  137. 

Tonsillitic  artervj  84,  137. 
Torcular  Heropnili,  13. 
TrabeculsB  camesD,  360,  363. 
Trachea,  connections  of,  126,  382. 

structure  of,  176. 
Trachelo-mastoid  muscle,  420. 
Tractus  intermedio-lateralis,  442. 
Tragus,  35. 

muscle,  36. 
Transverse  colon,  506. 

fissure  of  the  cerebrum,  230. 

of  the  liver,  547. 
ligament  of  the    acetabulum, 

708. 
ligament  of  the  atlas,  184. 
of  the  fingers,  313. 
of  the  knee,  752. 
of  the  metacarpus, 

321. 
of  the  metatarsus, 

732. 
of  the  toes,  723. 
perineal  artery,  454. 
sinus,  15. 
Transveraalis  abdominis  muscle,  480. 

cervicalis  arter}',  (o)  75,  (d 


Transreraalis  colli  muscle,  419. 

faciei  artery,  (o)  86,  (d)  & 
fascia,  483,  499. 
Transversus  auriculss  muscle,  38. 
ling^uflB,  160. 
pe<Us,  730. 
perinsei,  457. 
perinssi,  deep,  459. 
Trapezius  muscle,  409. 
Trapezoid  linunent,  277. 
Triangle  of  the  neck,  anterior,  63. 

posterior,  56. 
Triangular  cartilage  of  the  nose,  141. 

fibro-cartilage  of  wrist,  337. 
ligament  of  groin,  477. 

of  the  urethra,  457. 
space  of  the  thigh,  664. 
of  the  bladder,  619. 
Triangularis  stem!  muscle,  269. 
Triceps  extensor  cruris,  672. 
cubiti,  292. 
Tricuspid  valve,  361. 
Trigeminal  nerve,  (o)  198,  (c)  17. 
Trigonum  vesicse,  619. 
Trochlea,  45. 
Trochlear  nerve,  infra,  46. 

supra,  7,  43. 
Tube  of  the  cochlea,  805. 
Tuber  cinereum,  213. 
Tubercle  of  Rolando,  207. 
Tuberculum  Loweri,  358. 
Tubules  of  the  stomachy  533. 

of  small  intestine,  536. 
of  large  intestine,  641. 
Tubuli  seminiferi,  563. 

uriniferi,  555, 
Tunica  albuginca  testis,  562. 

of  the  ovary,  635. 
conjunctiva,  34. 
Ru^schiana,  779. 
vaginalis,  561. 
vasoulosa  testis,  563. 
Turbinate  bones,  142. 
Tj'mpanic  artery,  94. 
Tympanum,  793. 

arteries  of;  800. 
lining  membrane,  800. 
nerves  of,  800. 

Ulnar  artery,  307,  314. 

nerve,  (o)  266,  (c)  290,  (d)  308,  315, 

321. 
veini,  307. 

cutaneous  anterior,  7SQ. 

posterior,  299- 
Umbilical  hernia,  496. 

region  of  the  abdomen,  503. 
UmbiUcus,  475. 
Ureter,  568,  596,  619. 
Urethia,  female,  637. 

connectiona,  602. 

orifice  of,  6^. 

structure,  620. 
Urethra,  male,  interior^  6SX>. 
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Urethra,  male,  connoctioDs,  597. 

structure,  621. 
Uterine  arteries,  607. 

plexus  of  nerves,  612. 

veins  and  sinus^  608, 
Uterus,  632. 

interior  of,  633. 

ligaments  of,  600. 

connections  of,  601. 

structure  of,  634. 
Utricle  of  the  ear,  810. 
Uvea  iridis.  780. 
Uvula  oereoelli,  240. 

palati,  134. 

vesics,  619. 

Vagina,  connections,  601. 

structure  and  form,  630. 
Vaginal  arteries,  607. 
plexus,  612. 
veins  608. 
Vagus  nerve,  116,  199,  378,  530. 

nucleus,  208. 
Vallecula,  239. 
Valve,  cystic,  553. 

Eustachian,  359. 
of  csecum,  540. 
mitral,  364. 
semilunar.  361,  364. 
of  Thebesius,  359 
tricuspid,  361. 
of  Vicussens,  242. 
ValvulsB  conniventes,  535. 
Vas  deferens,  565.  596. 

aberrans,  565. 
Vaaa  brevia  arteries,  524. 
efferentia  testis,  564. 
rete  testis,  564. 
vorticosa,  779. 
Vascular  coat  of  eye,  776. 
Vastus  extemus  muscle,  673. 
intemus  muscle,  673. 
Vein,  alveolar,  151. 
angular,  6. 

ascending  cervical,  74. 
lumbar,  585. 
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pharyngeal,  113. 
ditory,  812. 
auricular  posterior,  6,  85. 
axillary.  S9S5. 
azygos,  large,  388,  580. 
small,  389, 580. 
superior,  left,  389. 
basilic,  282. 
brachial,  289. 
brachio-cephalic,  left,  376. 

right,  375, 
bronchial,  left  386,  387. 

right,  386,  387. 
cardiac,  anterior,  357. 
great,  356. 
small,  357. 
cava,  inferior,  376,  575. 
superior,  375. 


Vein,  cephalic,  282. 
choroid,  783. 

circumflex  iliac,  488,  575. 
coronary  of  the  heart,  356. 

of  tlie  stomach,  525. 
of  the  corpus  cavemosum,  625. 

striatum,  231. 
deep  cervicalj  74,  425. 
diaphragmatic,  inferior,  576. 
dorsal,  of  the  penis,  472,  608. 
dorsi-spinal,  425. 
emissary,  6. 
emulgent,  576. 
epigastric,  deep,  488.  575. 
superflcial,  658. 
facial,  29,  85. 
femoral,  667,  671. 
frontal,  6. 
of  Galen,  231. 
gastro-cpiploio,  left,  525. 
nsmorrhoidaly  627. 
hepatic,  551. 
iliac,  common,  675. 
external,  575. 
internal,  608. 
infraorbital,  108. 
innominate,  375. 
intercostal,  388. 

posterior  branch,  425. 
superior,  left,  388. 
right,  388. 
intraspinal,  444. 
interlobular,  5ol. 
intralobular,  551. 
jugular,  anterior,  66. 

external,  30,  55. 

internal,  left,  125. 

right,  80,  112. 
Iar}iigeal,  171. 
lingual,  104. 

longitudinal,  of  the  spine,  anterior, 

444, 
lumbar,  or  vertebro-lumbar,  425, 576, 

585. 
mammary,  internal,  270. 
median,  of  the  arm,  281,  299. 

basilic,  282. 

ce])halic,  281. 
maxillary',  internal,  95. 
mesentenc,  inferior,  517. 
superior,  516. 
occipital,  6,  8o,  425. 
ophthalmic,  49. 
ovarian,  576. 
palpebral,  inferior,  29. 
pancreatic,  525. 
perinseal,  superficial,  454. 
plnuyngeaL  113. 
phrenic,  interior,  576. 
popliteaL  702. 
portal;  525,  (d)  550. 
posterior,  spinal,  plexus  of,  444. 
profunda,  of  the  thigh,  682. 
pterygoid  plexus,  95. 

3  I 
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Yoio,  padie  external,  653. 

internal,  {oj  625,  (c)  462,  608. 
pulmonary,  377,  o85. 
radial  cutancoua,  298. 
ranine,  104. 
renaL  557,  576. 
sacral,  lateral,  608. 
middle,  608. 
saphenous,  external,  713,  (o)  736. 

internal,  654, 713,  (o)  736. 
spermatio,  566,  576. 
spinal,  438. 
splenic,  525. 
subclavian,  76. 
suUobular,  551. 
subscapular,  265. 
supra-orbital,  6. 
renal,  576. 
scapular,  75,  279. 
temporal,  86. 

superficial,  6. 
thirroid,  inferior,  75,  126. 
middle,  80.  126. 
superior,  84, 126. 
tibial  anterior,  743. 
posterior,  721. 
transverse  cervical,  75. 
tympanic,  800. 
lunar,  307. 

cutaneous,  anterior,  299. 
posterior,  299. 
umbilical,  548. 
uterine,  608. 
vaginal,  608. 
vertebral,  74,  180. 
of  the  vertebree,  444. 
vcrtebro-costal,  388. 

lumbar,  585. 
vesical,  608. 
Velum  interpositum.  231. 

pendulum  palati,  133. 
Vena  cava,  inferior,  376,  520,  575. 
superior,  375. 
portsB,  525,  (d)  550. 
Venee  cavas  hepaticie,  551. 
Venous  arch  of  the  foot,  735.  • 

of  the  hand,  299. 
Ventricles  of  the  brain,  224. 


Ventrides,  fifth,  228. 
fourth,  244. 
lateral,  225. 
third,  232. 
of  the  heart,  355. 

left,  363. 
right,  360. 
structure  of,  367. 
of  the  larynx,  168. 
Yermifoim  appendix,  539. 

proceeses,  239,  240,  243. 
Vertebral  artery,  (o)  74,  (c^  180,  (d)  190. 
plexus,  123,  180. 
vein,  74,  (o)  180. 
Vessels  of  the  brain,  190. 

of  the  dura  mater,  15. 
Veni  montanum,  620. 
Vesica  lurinaria,  594,  602,  616. 
Vesical  artery,  inferior,  605. 
superior,  605. 
plexus  of  nerves,  61 1 . 
veins.  608. 
Vesicula  prostatica,  620. 
Vesicular  column  of  cord,  442. 
Vesiculae  seminales,  connections,  596. 

structure,  614. 
Vestibule  of  the  ear,  802. 

artery  of,  811. 
nerve  of,  812. 
of  the  Yulva,  629. 
Vidian  artery,  151. 
nerve,  150. 
Villi,  intestinal,  536. 
Vitreous  body,  787. 
fluid,  787. 
Vocal  cords,  169. 
Vulva,  628. 

Wharton's  duct,  99, 105. 
White  commissure  of  the  cord,  441. 
Winslow's  foramen,  511. 
Wrisberg's  nerve,  266,  284,  290. 
Wrist  jomt,  335. 

Yellow  spot  of  eyeball,  784,  787. 

Zygomaticus  major  muscle,  27. 

minor  muscle,  27. 
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regions  ;  and  the  muscles,  bloodvessels,  and  nen'es  of  each  region  are  shown  in 
layers  in  the  natural  order  of  succession,  so  tliat  their  mutual  connections  may 
be  brought  before  the  eye  at  one  and  the  same  time. 

The  Illustrations  comprise  views  of  the  Head  and  Neck,  the  upper  Limb,  the 
Ferinseum,  the  Abdominal  parietes,  the  Pelvis,  and  the  lower  Limb ;  and  they 
are  accompanied  by  a  concise  description  of  the  objects  displayed  in  each  Plate, 
with  a  short  notice  of  the  practical  applications  of  Anatomical  facts  to  Surgery. 
All  the  Figures  are  drawn  ef  life-size  from  actual  dissections;  and  they  are 
printed  in  colours  with  the  object  of  making  them  as  true  pictures  as  possible  of 
Nature,  and  more  serviceable  as  copies  for  the  Student  to  imitate. 


{List  of  Plates  on  the  other  side. ) 


ILLUSTRATIONS  OF  DISSECTIONS. 


LIST   OF    PLATES. 


THE  UPPER  LIMB. 

Plate  I.— Superficial  Muscles  of  Thorax  and 

Axilla  with  Contents. 
Plate  IL— Axillary    Vessels,    and    Brachial 

Plexus  of  Nerves,  with  Branches. 
Plate  III.— Superficial  Veins  and  Nerves  in 

front  of  bend  of  Elbow. 
Plate  IV.— Superficial  view  of  Arm  on  inner 

side,  with  pnrta  undisturbed. 
Plate  v.— Shoulder,  and  Mubcles  at  back  of 

Scapula. 
Plate  VI.— Triceps  Muscle  behind  Humenu, 

and  some  Shoulder  Muscles. 
Plate  VII. — Musculo-spirtil   Nerve   in   Arm, 

and  Profunda  Vessels. 
Plate  VIII.— Surface  view  of  Forearm,  with 

ports  undisturbed. 
Plate  IX. — Deep  view  of  front  of  Forearm. 
Plate  X. — Superficial  and  deep  views  of  Palm 

of  Hand. 
Plate  XI. — Superficial  view  of  back  of  Fore- 
arm and  Hand. 
Plate  XIL— Deep  view  of  back  of  Forearm. 

THE  HEAD  AND  NECK. 

Plate  XIII.— Base  of  Skull,    and    first  and 

second  views  of  Orbit 
Plate  XIV.— Sinuses  of  Dura  Mater;  and  two 

deep  views  of  Orbit. 
Plate  XV. — Anatomy  of  side  of  Nock  behind 

Stemo-mastoid  Muscle. 
Plate  XVI.— Surface  view  of  Nock  in  front  of 

Stemo-mastoideus  Muscle. 
Plate  XVII.— View  of  Aront  of  Neck  after  dis- 

f  placement  of  Stemo-mastoideus. 
I.— Subclavian  Artery  and    sur- 
rounding parts. 

Plate  XIX.— Deep  view  of  back  of  Neck. 

Plate  XX  — Superficial  view  of  Pterygoid  re- 
gion. 

Plate  XXl.—Deep  view  of  Dissection  of 
Pterygoid  region. 

Plate  XXII. — Anatomy  of  Submaxillary  re- 
gion. 

Plate  XXI II. —Upper  Maxillary  Nerve,  and 
deep  part  of  internal  Maxillary 
Artery. 

Plate  XXIV.  -  Internal  Carotid  and  ascend- 
ing Pharyngeal  Arteries,  and  Cra- 
nial Nerves  in  Neck. 

Plate  XXV.— External  view  of  Pharynx  with 
its  Muscles. 

Plate  XXVI.— Interior  of  Pharynx,  and  Mus- 
cles of  Soft  Palate. 

Plato  XXVII. — Larynx  and  Vocal  Apparatus, 
with  Muscles,  Vessels,  and  Nerves. 

Plate  XXVIII. —Nose  Cavity  with  Uounda- 
rlea  and  Openings. 

THE  PERINEUM. 

Plate  XXIX. — Anatomy  of  posterior  half,  or 
anal  part  of  Periniieum  in  Male. 


PlateXXX.— Superficial  view  of  anterior  or 
urethral  half  of  Mole  Perimeum. 

Plate  XXXI.— Deep  view  of  anterior  half  of 
Perinasumof  Male. 


Plate 
Plate 
PUte 
PUte 
PUte 
Plate 


THE  ABDOMINAL  PARIETES. 

XXXII. — First  view  of  AbdomioAl 
Wall  in  Inguinal  region. 

XXXIIL — Second  view  of  Abdominil 
Wall  in  Inguinal  region. 

XXX IV.— Third  view  of  Abdominil 
Wall  in  Inguinal  regicn. 

XXXV.— Inner  view  of  Wall  of  Abdo- 
men in  Inguinal  region. 

XXXVI.— Deep  Muscles  of  Abdomiiul 
Parietes,  and  Vessels  of  Cavity. 

XXXVII.— Internal  Iliac  Artery,  and 
Lumbar  and  Sacral  Plexuses. 


THE  PELVIS. 


Msk 


Plate  XXXVIII.— First  side  view   of 

Pelvis,  with  Muscles  below. 
Plate  XXXIX.— Second  view  of  Male  Pelvi* 

showing  Fascia  in  interior. 
Plate  XL. -Side   view   of    Viscera  of  Xftle 

Pelvis. 
Plate  XLI.  —Side  view  of  Viscera  of  Fenuk 

Pelvis. 


THE  LOWER  LIMB. 

Plate  XLII.— Superficial  parts  of  Groin,  and 
Fascia  Lata  at  top  of  Thigh. 

Plate  XLIIL— Anatomy  of  parts  oonoemed 
in  Femoral  Hernia. 

Plate  XLIV.— Surface   view  of  Thigh,  with 
cutaneous  Nerves  and  Vessels. 

Plate  XLV.— Anatomy  of   Femoral  Ves6els, 
and  anterior  Crural  nerve. 

Plate  XLVI.— Deep  view  of  fore  and  outer 
parts  of  Thigh. 

Plate  XLVII.— Muscles  inside  Femur  witb 
Vessels  and  Nerves. 

Plate  XLVII  I.— First  stage  in  the  EHssection 
of  the  Buttock. 

Plate  XLIX.— Buttock,  second  stage. 

Plate  L.— Buttock,  third  stage. 

Plate  LI.— PopUteal  Space  with  OontentL 

Plate  LII.— Back  of  the  Thigh. 

Plate  LIIL— Ham    undisturbed,    and    txtt 
stage  of  Back  of  Leg. 

Plate  LI  v.— Deep  Muscles  of<^,  and  Popli- 
teal Vessels  and  Nerves. 

Plate  LV.— Deep  Dissection  of  Back  <tf  Leg. 

Plate  LVL— First  and  second  stages  In  ex- 
amination of  Sole  of  Foot 

Plate  LVIL— Third  and  fourth  stages  of  Dis 
section  of  Sole  of  Foot. 

Plate  LVILI.— Front  of  Leg  and  Dorsum  of 
Foot 
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ERICHSEN'S  SCIENCE  AND  ART  OF  SURGERY. 

A  Treatise  on  Surgical  Injuries,  Diseases  and  Operations.  By  John  ! 
Eric  Erichsen,  Senior  Surgeon  of  University  Collie  Hospital.  Fifth  f 
Edition,  thoroughly  Revised  and  Enlarged.  000  Illustrations.  2  Vols., 
8vo.     £1  lis.  6d, 

The  whole  work  has  been  remodelled.  Manv  of  the  woodcuts  have  been  redrawn,  and 
nearly  one  hundred  new  ones  added.  Some  chapters  have  been  in  a  great  measure  re- 
written, and  much  new  matter  has  been  added,  beyond  the  mere  general  enlargement  of  the 
work.  The  additions  thus  made  have  not  been  confined  to  any  one  particular  part,  but  have 
been  widely  and  generally  distributed  through  the  various  subjects  of  which  the  work  treats. 
A  Chapter  on  Diseases  of  the  Eye,  by  Mr.  Strbatfisld,  has  been  added. 

QUAIN'S  ANATOMY.  Seventh  Edition.  By  Dr.  Sharpey, 

Dr.  Allen  Thomson,  and  Dr.  Cleland.  With  800  Illustrations  on 
Wood,  for  the  most  part  new  and  on  a  larger  scale.  2  Vols.,  8vo. 
£1  1 1  J.  td. 

"  On  this  book  may  be  safely  rested  the  reputation  of  our  British  school  of  anatomists.  It 
is  not  equalled  in  completeness,  accuracy,  and  perfect  adjustment  of  parts  by  any  other  similar 
woric  with  which  we  are  acquainted." — British  Medical  Journal. 

"llie  General  Anatomy  is  again  from  the  able  pen  of  Dr.  Smarfbv,  and  maintains  its 
position  as  the  best  treatise  on  the  subject  in  the  English  language.  In  its  present  shape  this 
work  is  one  of  the  most  complete  and  accurate  anatomical  text-books  in  existence." — Edin- 
burgh Medical  JoumaL 

KIRKES'S  HANDBOOK   OF  PHYSIOLOGY.     Sixth 

Edition.  Edited  by  W.  Morrant  Baker,  F.R.C.S.,  Demonstrator  of 
Anatomy  and  Operative  Surgery,  and  Warden  of  the  Collie  at  St. 
Bartholomew's  Hospital.     170  Illustrations.     Small  8vo.,  12/.  dd, 

**  No  book  in  the  English  language  excels,  if  indeed  any  eoual.  this  one  as  a  text-book  of 
physiology.  It  gives  the  student  that  which  he  ought  to  know  in  this  science  concisely, 
plainly,  and  sufficiently:  and  any  one  who  thoroughly  masters  its  contents  may  be  regarded 
as  possessing  a  solid  foimdation  ot  physiological  knowledge." — British  Medical  Jonmal, 

Dr.     GARROD'S      ESSENTIALS     OF    MATERIA 

MEDICA  AND  THERAPEUTICS.  Third  Edition,  Revised  and 
much  Enlarged.  Adapted  to  tAciSSj  Edition  of  the  British  Pharmacopoeia, 
Small  8vo.     izj.  6</. 

"llie  chemical  nomenclature  has  been  revised  to  meet  the  changes  in  chemical  notation  and 
in  the  British  Pharmacopoeia,  the  therapentical  chapters  and  sections  have  been  entirely 
revised.  In  a  special  chapter,  Dr.  Garrod  deals  skilfully  with  therapeutic  groups,  and,  by 
classifying  medicmes,  gives  at  once  to  the  practitioner  a  clue  by  which  to  thread  the  mazes  of 
Materia  Medica  in  practice,  and  to  the  student  a  peg  on  which  to  hang  the  facts  with  which 
he  must  store  his  memory.  Garrod's  has  always  been  a  favourite — we  believe,  the  favourite— 
text-book,  and  is  Ukcly  to  remain  no.** —British  Medical  Journal. 

ELLIS'S     DEMONSTRATIONS     OF    ANATOMY. 

A  Guide  to  the  Dissection  of  the  Human  Body.     New  Edition  (Sixth), 
with  146  Illustrations  on  Wood.    Small  8vo,  12s.  (id. 


*  -".  ,*-r  -.^  . 


ERICHSEN  ON  RAILWAY  AND  OTHER  INJURIES 

OF  THE  NERVOUS  SYSTEM.    Small  8vo.  3x.  6d. 


"Any  work  with  the  Erichsen  stamp  upon' it  must  ahntys  command  the  attention  of. 
tica!  Surgeons,  and  we  welcome  this  as  perhaps  the  most  practically  useful  treatise  written 
for  many  a  day." — Medical  Times.  I 

ILLUSTRATIONS  OF  DISSECTIONS,  in  a  Series  of 

Original  Coloured  Plates,  the  size  of  life,  representing  the  Dissection  of 
the  Human  Body.     By  G.  V.  Ellis,  Professor  of  Anatomy  in  Univer- 
sity College,  London,  and  G.  H.  Ford,  Esq.    Complete  in  29  Parts,     ! 
Imperial  folio,  price  ^5  jj.,  or  half-bound  in  Morocco,  price  £6  6s. 

Parts  I.  to  XXVni  each  3/.  6d,     Part  XXIX.  $1. 


ttr 


'With  these  plates,  and  such  as  these,  by  his  «de,  the  learner  will  be  well  guided  in  his 
direction ;  and  under  their  guidance  he  may  safely  continue  his  study  when  out  of  iht  dis- 
secting-room.—With  such  plates  as  these,  the  surgeon  will  be  fully  reminded  of  all  that  is 
needful  in  anatomy  when  engaged  in  planning  an  operation.  "—^l/A/iitra/  Tittus. 

Dr.    MURPHY'S    PRINCIPLES    AND    PRACTICE 

of  MIDWIFERY.    Second  and  greatly  Improved  Edition.     With  many 

Illustrations.     Con\plete  in  i  vol.  small  8vo.     i2x.  61/. 

"In  discussing  the  treatment.  Dr.  Murphy  is  not  content  with  layine  down  arbitrary 
ntles  but  refers  constantly  to  the  principles  on  which  he  acts :  while  his  directions  are 
clear,  explicit,  sound,  and  eminently  practical "—Z^wA/m  Quarterly  Journal  tf/  MeJicml 
Science. 

Dr.     ROBERTS     ON     URINARY    AND     RENAL 

DISEASES.  A  Practical  Treatise.  Illustrated  by  numerous  Cases  and 
Engravings.  By  William  Roberts,  M.D.,  Physician  to  the  Royal 
Infirmary,  Manchester.     Small  8vo.     I2«.  (xi, 

"  We  commend  the  work  most  cordially  as  admirably  adapted  to  supply  in  medical  literature 
a  treatise  which  e^i^ry  intelligent  physician  must  have  felt  to  be  needed." — Antericau  yifumal 
of  Medical  Science. 

Mr.  QUAIN    on    DISEASES    OF  THE  RECTUM. 

Second  Edition,  Coloured  Plates,  is,  6ii, 

Dr.    GEORGE     HARLEY    ON    JAUNDICE:    ITS 

PATHOLOGY  AND  TREATMENT.  With  the  application  of  Phy- 
siological Chemistry  to  the  Detection  and  Treatment  of  Diseases  of  the 
Liver  and  Pancreas.     8vo.  71.  6d, 

**  This  Is  a  suggestive  and  valuable  book." — KnMi/»^*s  Ahlmct. 

•'On  treatment,  Dr.  Harley  has  .some  valuable  remarks." — British  and  Foret£^  J/.v/ird/ 
Review. 

Dr.    GEORGE    HARLEY    ON    DIABETES:      ITS 

Various  Forms  and  different  Treatments.     Small  8vo.     is,  6d» 

Dr.     GEORGE     HARLEY     ON     ALBUMINURIA, 

WITH  OR  WITHOUT  DROPSY:  its  different  Forms,  Patiiology 
and  Treatment     Small  8vo.     is,  6d, 

QUAIN  AND  WILSON'S  ANATOMICAL  PLATES. 

201  Plates.     Royal  folio.     1  vols.,  half-bound  morocco,  £S  Ss,  Coloured, 
*^*  So/d  also  in  Divisions  (separately)  as  under— ^ 

PLAIN.  COLOURKIX 

Muscles    (51  Plates) Cloth  /t    5    o  ;£>    4    o 

Vessels     iso  Plates) „  150  aoo 

Nerves      {-^  PUics") „  i    x    o  x  14   o 

Viscera     [yi  Plates')     .....  „  o  17    o  i  xo   o 

Bones  &  Ligaments  lyP\a\t%^  ...  „  ^x^  t»  a    o   o 


I 


OxN    SYPHILIS   AND    LOCAL    CONTAGIOUS 

DISORDERS.  By  Berkeley  Hill,  M.B.,  F.R.C.S.,  Surgeon  to 
Out-Patients  at  the  Lock  Hospital,  Assistant  Surgeon  in  University 
College  Hospital.    8vo.     idr. 

"This  book  is  marvellously  complete The  de.«cription  of  the  cniplions  is  most  excellent, 

at  once  the  simplest  and  most  complete  wu  have  read  in  any  language.  . . .  Mr.  Hill's  practical 
experience  at  the  Lock  Hospital  enables  him  to  ^vc  some  very  valuable  hints  as  to  treatment.'* 
— Edinburgh  Medical  ycumat. 

DISEASES    OF   CHILDREN,   Treated    Clinically. 

Founded  upon  Lectures  delivered  at  the  Hospital  for  Sick  Children. 
By  Thomas  IIii.likr,  M.D.,  Physician  to  the  Hospital  for  Sick  Children. 
Small  8vo.    8j-.  (xI, 

"  It  is  a  thoroughly  sound  piece  of  ob^rvatlon  and  practical  application  of  experience.  It 
is  S4)  thoroughly  clinical  that  it  is  iniiwssible  to  review  it.  liut  irom  the  therajieutical  point 
of  view,  which  chicflv  ihtcrests  us.  we  may  recommend  it  with  Rteat  confidence  ;  and  it  is 
certamly  a  very  much  needed  work  in  this  respect,  for  the  text-books,  which  have  hitherto 
been  standards  on  the  subject,  have  l)een  extraordinarily  conservative  in  their  tendencies,  and 
have  tended  to  perpetuate  not  a  liitlc  of  the  old  routine  drugji^in;;  of  childrcu." — The 
PractitioKer. 

ON  THE  WASTING  DISEASES  OF  CHILDREN. 

B;^  Eustace  Smith,  M.I).,  Physician  Kxtraordinary  to  His  Maji^ty  the 
King  of  tlie  Belgians,  Physician  to  the  North-west  London  Free 
Dispensary  for  Sick  Children,  and  to  the  Metropolitan  Dispensar}\ 
Small  8vo.     ^s,  6J. 

^  "We  can  most  honestly  recommend  the  volume  as  one  full  of  valuable  practical  informa* 
tion,  not  only  concerning  ths  diseases  of  children  of  which  it  trcabi,  but  also  Ub  to  their  foud 
and  general  nygienic  management." — British  Medical  yourtinl. 

THE  ESSENTIALS  OF  BANDAGING,  including  the 

Management  of  Fractures  and  Dislocations.  Illustrated  by  i  lO  Engravings. 

By  Berkklky  Hili^   M.B.   Lond.,  F.R.C.S.,  Instructor  in  Bandaging 

in  University  College  Hospital.     Fcp.  Svo.     3^.  6d, 

"This  is  an  almost  perfect  guide  to  the  art  of  bandaging  and  the  application  of  surgical 
apparatus— a  subject  with  which  all  students  are  now  rc(iuirctl  to  l>e  thuniut;hly  acquainted, 
and  on  which  they  are  specially  examined  at  the  College  of  Surgeons.  '\\^  dre<scr>  and  to 
students  about  to  present  themselves  for  examination,  Mr.  Hill's  handbook  .which  is  admirably 
illustrated)  will  be  henceforth  indispensable.** — British  Medical  J vurnal. 

Dr.    GARROD    on    GOUT    AND    RHEUMATIC 

GOUT.     Second   Edition,   with   extensive  alterations.      Coloured  and 

other  Illustrations.     Small  Svo.  15J. 

"Dr.  Garrod  has  in  this  edition  incorporated  the  results  nf  his  Increased  experience  of  the 
nature  and  treatment  of  gout ;  and  has  added  a  chapter  nn  the  diM::uscs  to  wliicii  guuty  i)crs.>ns 
are  peculiarly  liable." — British  Metiical  JtyuriiaL 

Dr.  HILLIER'S  HANDBOOK  OF  SKIN  DISEASES, 

FOR  PRACTITIONERS  AND  STUDENTS.  By  Tii«.m.\s  Hillikr, 
]  M.D.,  Ix)nd.,  Physician  to  the  Skin  Department  of  University  College 

Hospital.     \Vith  Illustrations  from  the  Parasitic  Diseases.     Small  Svo. 

j  ns.  id,  cloth. 

•  "The  treatment  laid  down  by  the  author  i;  simple,  rational,  and  in  accordance  with  the 

I        results  of  an  extended  experience." — A  tncrican  yoitrnal  of  Medical  Science, 

Dr.   WALSHE    ON   DISEASES    OF  THE   HEART 

AND  GREAT  VESSELS,  including  the  Principles  of  Physical  Diag- 
nosis. Third  Edition.  Revised  and  greatly  Enlarged.  Small  Svo. 
12X.  6^. 

Dr.   W^ALSHE   on  DISEASES   OF  THE    LUNGS, 

including  the  Principles  of  Physical  Diagnosis.  Third  Edition.  Revised 
and  greatly  Enlarged.    Small  Svo.     12:,  &i. 


'     Dr.  EDWARD   SMITH'S    PRACTICAL    DIETARY 

for  Families,  Schools,  and  the  Labouring  Classen.     Fourth  Thoasand. 
'  Small  8vo.    y,  6d, 

**  Dr.  Smith's  book  is  by  far  the  mo!it  useful  we  have  seen  upon  all  the  pnctical  questions 
connected  with  the  regulation  of  food,  whether  for  indiTiduals  or  families** — SttiurJaj 
Ktvicw. 

Dr.    HOFMANN'S    MODERN    CHEMISTRY,    EX- 

■  PERIMENTAL  AND  THEORETIC.  Many  Illustrations.  Small 
I              8vo.    4^.  6d. 

■  "  It  is  in  the  truest  sense  an  introduction  to  chemistry;  and  as  such  it  possesses  the  hiK)>e>t 
,  value.— a  value  which  is  equally  great  to  the  student,  new  to  the  science,  and  to  the  kt^urcr 
I        who  has  spent  years  id  teaching  it." — R fader. 
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BARON   LIEBIG'S   WORKS. 

"Side  by  side,  as  long  as  husbandry  shall  last,  will  these  three  names  shine  in  co^iu! 
gIor>':— Antoine  Lavoisier.  Humphry  I)ayy,  Justas  Liebig.  To  Lavoisier  belongs  the  notuc 
initiation  of  the  work ;  to  Davy,  its  splendid  prosecution ;  to  Liebig,  its  glorious  consununatioii. 
Embracing  in  his  masterly  induction  the  results  of  all  foregone  and  contemporary  investip- 
tion,  and  supplying  its  large  defects  by  his  own  incomparable  researches,  Liebig  has  built  up 
on  imperishaole  foundations,  as  a  connected  whole,  the  code  of  simple  general  laws  on  which 
regenerated  agriculture  must  henceforth  for  all  time  repose."— /»/rrx4?//V7/r/s/  Exh^iticu 
Report, *i%tz. 

THE  NATURAL  LAWS  OF  HUSBANDRY.    8vo.     lor.  6«/. 

FAMILIAR  LETTERS  ON  CHEMISTRY,  in  its  Relations  to 
Physiology,  Dietetics  Agricultiuw,  Commerce,  and  Political  Economy.  Fourth 
Edition,  Enlarged.     Small  8vo.    ^s.  6r/. 

LETTERS  ON  MODERN  AGRICULTURE.    Small  8vo.    dr. 


BUNSEN'S   GASOMETRY.     The  leading  Physical  and 

Chemical  Properties  of  Gases,  -with  methods  of  Gas  Anal}'8is,  8vo.  3^.  dd. 

LARDNER'S     HANDBOOK     OF    ELECTRICITY, 

MAGNETISM  AND  ACOUSTICS.  New  Edition,  Seventh  Thou- 
sand. Edited  by  G.  C.  Foster,  B.A.,  F.C.S.,  Professor  of  Experimental 
Physics  in  University  College,  London.    400  Illustrations.  Small  8vo.  51. 

UNIFORM  WITH  THE  ABOVE, — 

HANDBOOK     OF    OPTICS.     By    Dr.    Lardner. 

Sixth   Thousand.     Edited  and    completed  to   1 868    by  T.    Olver 
IIardinc;,  I),  a.,  of  University  Collie,  London.  990  Illustrations.  5/. 

HANDBOOK  OF  MECHANICS.    By  Dr.  Lardner. 

Eighth  Thousand.     357  Illustrations,    jx. 

HANDBOOK    OF    PNEUMATICS,   HYDROSTA- 
TICS,   AND    HEAT.    By   Dr.    Lardner.    Sc\enth    Thousand. 
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